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PRBPAOB. 


Tab Advanced Reader^ comprising Lessons in Literature 
and Science^ is a sequel to Pbooressivb Lessons^ and will 
be found suitable as a highest English Class -Book for 
Academies as well as for Burgh and Parish Schools. 

The Scientific part has been prepared with care and 
research^ and detailed in a manner meant to be at once 
interesting^ dear^ and precise; each subject taken up being 
treated in an accurate and exhaustive manner^ and the best 
and most recent authorities having in every case been con- 
sulted. Diagrams^ which are but the most comprehensive 
and forcible of words^ are copiously given as the best mode 
of explanation. 

Though order and method are strictly observed^ the 
Scientific and Literary Lessons are intermingled^ so as to 
present an attractive variety to the pupil. 

In the Literary Pieces^ useful information and interesting 
detail have been the principles of selection. To teach the 
great knowledge of the True^ the Beautiful^ and the Good^ 
by the assistance of the Master Minds of England^ was 
considered an indispensable requisite here; and it is hoped 
that the Extracts in Poetry and Prose will be founds as far 
as the combination was possible^ suitable reading for the 
youngs and good specimens of the literature of our native 
land. 

Modulation and Inflection receive special attention^ for 
the world at large is becoming sensitive on the subject of 
good reading, and justly insists on this accomplishme^t as 
the primary element in any claim to scholarship. 
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READING ALOUD, RECITING, AND GESTURE. 


Beading aloud, as a daily exercise, whether in the school or in 
private, and, as frequently as possible, in the open air, is to be 
«trongly recommended. 

Continnons reading aloud for fixed periods is necessary to obtain 
a full command of the voice and breath, and for acquiring a habit 
of breathmg easily, particularly through the nostrils, in the act of 
reading. 

Selections from good poetry and the higher class of prose may be 
committed to memory with great advantage. They purify the 
taste, improve the sentiment, and enlarge and ennoble the mind. 

The recitation of such selections is also beneficial for the im- 
provement of the voice ; and is effectual for arousing and rightly 
directing the sympathies of the reciter. 

In all recitations, vociferation, display, and a£fectation must be 
carefully guarded against. Some regard to look and gesture is, 
however, necessary in reciting. Here it is the office of the teacher 
to encourage what ia natural, and to check what is formal, stiff, 
and merely habitual ; and it should be the study of the pupil to use 
only such action and such expression of the eye and countenance, 
as most naturally accord with the subject he is delivering. 

The eye and hand, under the direction of nature, will act simul- 
taneously, and with m#aal sympathy. 

Excessive and affected action is vulgar and offensive ; unsuitable 

and merely formal action, or action out of time, is ineffectual and 

ridiculous; while a total want of action indicates a want of proper 

feeling, and the absence of due appreciation of the author's 

sentiments. 

Cakon RicnsoN. 


PRINCIPLES OP ELOCUTION. 


Thb following short Abstract of the Theory of Elocution may be found useful 
in imparting variety, emphasis, and grace, to Heading and Bedtation. The 
rules of Inflection, Emphasis. Modulation, and Pausing, are accompanied with 
illustrative sentences chiefly extracted from the lessons of this collection. 


INFLECTION. 

Inflection regulates those slides of the voice which are natural and appro- 
priate in certain constructions of sentences. The general rule of Inflection is, 
that the voice takes an upward slide at that part of a sentence where the sense 
is incomplete, and a downward where the sense is completed. A pupil who 
understands the nature of a principal and a secondary clause, will rec(^i8e the 
situations where a rising and a falling inflection should take place. In the sen- 
tence— "If he fail, he is lost," the rising slide occurs at " fail," and the falling 
at "lost" The propriety of inflection, however, may be recognised by the 
pupil more readily in words of Interrogation, Exclamation, and Command. 
Thus the pronunciation of the word "Whatl" in the language of strong sur- 
prise, may give a pupil an idea of the risiog inflection ; and the utterance of 
the word " MiU*ch " in the tone of military command, will give an idea of the 
falling inflection. Both slides may be exemplified in these words, with the 
intervals of a third or a fif tli. 

TABLE OF IK FLECTION. 
The pupil may be taught to give inflection on letters, words, and clauses. 

Is it A or B B OP C D or E F or G &c. 

Did be say lato or late dine or dine &c. &c. 


v__y \ 

Is he sensible of the injury or insensible of it? 

In the first exercise, the rise on "A" is continued without a pause on " or," and 
the voice begins to descend on " B." This is necessary, at first, to secure the fall 
on ** Bf' for if the voice of a beginner shiks on " or," the fall on " B " will be unde- 
cided and weak. The same method must be pursued with regard to the words 
"sensible of the injury or," which must follow the rise on " sensible" without a 
pause— if this practice of continuing the raised voice is not followed, the voice 
will in the pronunciation of such words as " of the injury or" have sunk so 
low as to be unable to give " insensible" the proportional fall to "sensible." And 
that the pupil may raise the voice easily on " A," he should be made to descend 
on " Is it '—thus giving what iu called the Preparatory Slide. This table may be 


X RULES OF IK FLECTION. 

practised with profit by a whole class— for in the first attempts at Inflection, 
pupils are disconcerted when they attempt it singly. Care must be taken that 
the pupil do not mistake loudness for height : it is a useful exercise to make a 
pupil give the riamg inflection at times with gentleness, and the falllog with 
force— the last, for instance, in such words as " March." 

/^x__/ \ / \ f 

It is B not A C not B E not D &c. 

x- \ y \ / 

He said late not late dine not dine dfcc. 


X 


He is sensible of the injury, not insensible of it 

In this table, it is necessary to have a preparatory lise on " It is," to fall on 
"B"— on " he said," to fall on "late," Ac.— and "of the mjury not" follows on 
the same tone as the fall on " sensible." 

Were the pupil to be confined to this mode of inflection, the delivery would 
be stilted and unnatural; it is therefore necessary that the inflection should be 
varied and modulated. Thus— 


Is he sensible of the injury, y^ 


or insensible of it? 
The second clause beginning in a lower key. 

Inflection also should be practised without the preparatory slide on the pre- 
vious word. Thus— 

He said l&te, not late. 

Here the preparatory rise is on the word on which the fall terminates, viz., 
" late"— this mode of falling takes place on emphatic words, and is frequently 
indicated in books by the circumflex (a). 

RULES OF INFLECTION. 

1. Tilt Rining Infiedion is employed after quesiiona introduced by 
verbs,* 2. In exdamationa of surprise, and in die echo of words, 3. 
Between (lie principal and secondary dause in a compUx sentence, 4. 
Between tlte nominative and verb, if tJie nominative is an important 
word, 5, After tiie nominative wfien accompanied by adjuncts prepo- 
sitional or timUingly relative, 6. After an infiniOve mood when a 
nominative to a verb, 7. Between the parts of a compound sentence 
signifying concession, comparison, and contrast, 8. After the penulli- 
mate dause, 9, Attfie termination of the first line in verse, when tlie 
sense is completed in the second line, 

1. Cassius—O gods, ye gods! must I endure all this? 

2. Brutus— All this— ay more. 
Othdlo—ls he (Gassms) not honest ? 
laao — H6nest, my lord ? 
OtheUo-^BSnest ? ay, honest? 
logo— My lord, for anght I know. 
OdUWo— What dost thou think? 
iagpo— Think, my lord I 

* It may be remarked here that if "or" gives two (luestions conjunctively, 
a rise takes place at the end of both— thus, " Was it J6hn or J&mes ?" that (». 
was it any one of them: if "or" separates or disjoins, a fall takes place on the 
last— thus, " Was it J6hn or James ?" meaning which one. 


RULES OF IKFLVCTION. Xl 

dL When danger darkened around bis n&me, she loved him the 
more ardently. Page 91. 
4 Fdetry is one of the great instruments of our happiness. Page 70. 

5. The desperate state of our army abr6ad, is m part known. 
Page 115. 

Music which has no 6ther aim, cannot be justified. Page 67. 

6. To look on music as a mere amusement, cannot be justified. 
Page 67. 

7. There is doubtless a great difference in the constitution of indi- 
viduals ; but all mankind are endowed with the faculty of song. 

Page 67. 

The telescope led me to see a system in every st&r; the micro- 
scope leads me to see a world in every atom. Page 7. 
& In three campaigns we have done n6thing, and suffered much. 
Page 115. 
9. A soldier of the Legion lay dying in Algiers, 

There was lack of woman's nursing, there was dearth of woman's 
tears. Page 72. 

The Falling InfiedUon takes place— h at the end of a sentence— 2, at 
the end of a eUxim forming sense of itself , except in a series— Z, after 
exdamalions of solemnity, admiraiion—and 4, after questions intro- 
duced by pronouns and adverbs. 

1. Poetry is one of the great instruments of our hippinesa 
Page 70. 

In this sentence, the voice makes what is called a cadence, that the fall on 
" happiness " may not he violent like that of emphasis. In doin« this, the voice 
rinks down after " poetry" into a lower key, ascends a little on " instruments," 
and comes down on " happiness " with a fall partaking little of the slide. 

2. By a series of criminal ^terprises, the liberties of Efirope have 
been gradually extinguished^ and w^ are the only people in the 
eastern hemisphere who are m possession of equal l&ws and a free 
constitiition. Page 34. 

I consider a human soul without education, like marble in the 
quftrry, which shows none of its inherent beauties till the skill of 
tbe polisher fetches out the colours, &c. Page 1. 

The relative in the last sentence does not limit or modify the antecedent, 
theripfore a fall takes place before it. 

Tbe fall on *'ezt!nffni8hed'* differs from that on "constitution"— the intei-val 
should be small, anashould convey to the hearer that more is to be said— the 
fall on " constitation" proceeds from a cadence as mentioned above. 

3L What a piece of work is mhn I How noble in rbason I 
i. Who shali resist me in a parent's cause ? 


B £i A I £ 8. 


A succession of single words in the same relation to oUier vxxrds in 
the sentence is called a Simple Series, If it commences iie sentence, 
the last of tlie series requires a rise as the sense then begins to be formed; 
if^ U concludes, the one before the last requires a rise in order to anti- 
cipate Hie final faU, 


Xii EMPHASIS. 

He was tried, condemned, and Executed, on a charge of treason. 
Cromwell's energy was natural, h^lthful, and temperate. 

When die series comisla of clauses hearing the sanie relation, it is 
called a Compound Series. If it commences a sentence, the falling in- 
flection takes place on every member but the last; if it concludes, on 
every member except the one before the last. 

These abominable principles, and this more abominable av6wal 
of them, demand the most decisive indignation. Page 116. 

In her f&mily, in her cdurt, in her kingdom, Mary remained 
equally mistress. 

Mary remained equally mistress in her fiSlmily, her c6nrt, and her 
kingdom. 

Such notions shock every precept of morality, every feeling of 
humanity, every sentiment of ndnonr. Page 116. 

As Caesar 16ved me, I w^ep for him; as he was f6rtunate. I rejdice 

at it; as he was v^ant, I honour him; but as he was ambitious, I 

sl^w him. 

In this last form of sentence, the speaker is supposed to anticipate the la^t 
clause. But in extempore spealdnsi especially In excitement, this artificial 
mode might not be adopted — thus, in the following sentence of Lord 
Brougham's: 

Now, then, let the platers beware— let their assemblies beware 
—let tne government at hdme beware—let the Parliament beware. 
Page 162. 

This applies also to climax which falls under the series. 

Yon are called npon as members of this hduise— as m^n — as 
Christians. Page 116. 


EMPHASIS, 

Emphasis is the stress which is laid on those words whicJi are in op- 
position to, or contradistinction wUh each other. It is effected by force 
accompanied with inflection. If the etnphatie toord occurs in a aedo' 
raUve sentenoSf thejaUing inflection is used. The word opposed is 
somdimea expressed, sometimes understood. In the sentence— 

N&than said unto D&vid, Thdu art the man. 

'* Thou" is the emphatic word, and the inflection on it is different from that on 
** Nathan,** being more circumflex. Prominence is also given to the emphatic 
word by the light pronunciation of " art the man," as these words are common 
to both parts of the antithesis. 

Bruius^GOt show yonr sUtves how choleric you are. 
Lady Macbelh^Giye mi the daggers. 

Approach and read (for thdu canst read) the lay 
Graved on the stone, beneath yon aged thorn. P. 391. 

Antithesis— I cannot read. 


TAUSfiB. XlW 

Such plasms ali>ne should please a fiiltish ear, 
As Cato's 5^// would not disdain to hear. 

AiUUhesU—AB not only a person of nice morals would^Approre, but such as 
even a rigid moralist, lilce Cato, would approve. (Walebb.) 

// tlie antithesis is expressed in a negcUive dause preceding die em- 
pkasiSf U is given loUh die rising inflection. 

Nelson has left us not merely a ndme, but an example, 

Empihatic voords %n questions asked hy verbs, require a rise; hgpro' 
nouns and adverbs, a fall, 

MacbelJif— Art thou not, fatal vision, sensible 

To feeling as to sight ? or art thou but 
A aagger of the mind ? 
The reason of the fall on " mind" is, that the " or** is disjunctive. 

Who shall resist me in a parent's cause ? 

A pronoun followed hy a relative has a force aiUicipatory of lite 
coming rdoHve, 

Hi cannot be said to have fallen prematurely, Trhose work was 
done. Page 51. 

The emphoMs is said to be double when four empJiaiic words occur, 

Begions Csesar never kn^w; 
Thy posterity shall swily. Page 6. 

While you are engaged in the /Uld, mdny will repair to the ddseL 
Page 35. 

Empfiasis is often slrengthejied by (he adoption of a loicer key. This 
givts eged in dimax. 

Yon are called upon as members of this hotlse, as m6n, as Chrti- 
tians. 
" As Christians " is g^ven in a lower Icey. 

Ironical emphasis is given unth an exaggerated circumflex of tone. 
Proceed, Catiline, in your honourable career. 


PAUSES. 

Tliose dusters of words which do not come within tlie grammatical 
noinis^ are separated by short pauses, and tJieir inflextion is reavlated 
oy die grammatical dause— tiiu^, if there is a faU al the end of the 
grammatical dause, Viere ia generally a rise at the pause before it, 
and vice versa. 

By a series of criminal Enterprises, the liberties of Europe' have 
been gradually extinguished ; and w^' are the only people in the 
eastern hemisphere who are in possession of equal uLwa* and a free 
constitution. Page 34. 

These pauses, forming what some call oratorical words, occur between 
the nominative and verb, esi>cclal]y if the nomiuativo is followed by a 
prepositional adjunct— in short intervening clauses— before prapositlonal 
tianses, if long— -before iuAnitives not immediately preceded by a verb—at 
eQip8ig--before clauses introduced by the con]ui:GtleD> "tAot,** expressed, or 


XIV MODULATION — SHIFT OF THE VOICE. 

understood— and sometimes before a word to mark it ont emphatically. Many 
of the preparatory slides take place at the close of these oratorical words. The 
marked pieces in this collection show the situation of those pauses, and render 
the giving of examines here unnecessary. It may be remarked here, that 
though there is generally a pause at the grammatical points, there are situationi 
where no pause is mad&— thus, words of address are given without a pause, " I 
cannot, my lords, johi in this address." There is no pause before " my lords." 


PEEPABATOEY INFLECTION. 

I consider a hiunan soul without education, like marble in the 
qad>rry, which shows none of its inherent beadtiesi until the skill of 
the pSlisher' fetches out the cdlours, makes the surface shfne, and 
discovers every ornamental clotld, spdt, and v^in' that runs through 
the body of it. 

The inflections in the above sentence are all within the rules already given, 
but preparatory slides mig^t be added. 

I consider a human sdul without education, like m&rble in the 
qu&rry, which shows ndne of its inherent beadties' until the skill 
of the p61isheri fetches out the cdlours, makes the surface shine, and 
disc6vers every ornamental cloM, spdt, and v6ini that rlins through 
the bddy of it. 

The words between these infleettons follow without a pause the inflection of 
the previous word— thus, " in the" follow " marble " as if the whole were spoken 
m&rbleinthe, and *'of the" after "skOl," follow in the slideof "skUl" as if it were 
skUIofthe; " through the" after "runs," as if it were runsthroughthe; and "of 
it" after " body" as if it were bodyofit, forming in sound one word. 


MODULATION — ^SHIFT OF THE VOICE. 

The variety of modulation toUhin a sentence has been marked out in 
forming a cadence. The parenthesis, the modifying dauAe, tlie simile, 
and the second clause in an antithesis^ also require a varied tone. The 
parenthesis is generally loioer: the modifying clause lower at Hie com' 
mencementt but rising toioaras the termination; the simile, generally 
loioer. In answering questions also, a lower key is assumed after a 
pause. 

Approach and read {for thou canst read) the lay 
Graved on the stone, beneath yon aged thorn. P. 391. 

A man conspicuous in a high station, who multiplies liopes Viat he 
may multiply dependents, may be consiaered as a beast of prey. 
Phildsophyi makes us wiser; Chri^idnilyi maJces us bUter men. 
Has the dark ^der venom ? So have ^I when trod upon. 

Intervening clauses, especially when antWietic, palfietic, or prompted 
by passion, require a marked aiange of key. 

I knew the eye, though faint its light, that once so brightly shone — 
I knew the voice, ilu)ugh feeble now, that thrilled with every tone — 
I k&ew the ringlets, amost grey^ onoe threads of living gold, P, 388, 


IMITATIVE MODULATION. XV 

He smote me on the cheek—/ did not stab Jiini, 
That were poor revenf;e. E'er since, his folly 
Uath striven to bury it beneath a heap 
Of Jdndnesaes— and thinks it is foraot: 
Insoleni thouglUt and like a secona blow. 

A grand conception^ a striking thought, or a desire in the speaker 
to arrest tfie aUention of hie audience, leads to a change of keg. 

Will all great Neptune's ocean wash this blood 
Clean from my hand f No, this my hand will rather 
The multitudmouB sea incarnadine, 
Making the green. One Red, 

Ships, by ffumsands, lay below. 
And men, in nations. Page 342. 

In all the cLauses In Italics a lower key is adopted, except "insolent thouglit,** 
which Is higher and louder. ** He smote me on the cheek " is high and loud. 

In the succession of sentences, there isfreguentlp assumed a different 
key, A second senUncefoUofioing a genaral remark, if giving a number 
ofparticulars illustratinq that remark, begins a louder key. The begin' 
ning of a new paragraph also often commences in a lower key. The 
representation of the varied play of passion cannot be given witfiout 
frequent shifts of the voice. 


MONOTONE. 

The monotone is at times well fitted to express impressions of solemn' 
iiy, sidMmUy, and admiration. It is marked oufby horizontal lines, 

O Th5a that rollest ab5ve, roflnd as the shield of my fUthers— 
whence are thy beams, sun, thy everlasting light f 


BUrAIIVB MODULATION. 

This modulation is only adopted in lively and poetic pieces. It is 
given in such words as vMrl, dash, pour, crasfi, dash, boil. 


In tlie notation of the following lessons, the emphatic words are marked 
with the common signs of inflection. The judgment of the teacher will guide 
the pupU in *^*«**TMT"*'''**rg the words which should have emphatic force. It 
may be stated also, that the preparatory slide is frequently marked out, that 
the monotonous mode of reading between the grammatical slides may he pre- 
Tented. 


RULES FOR RHETORICAL PAUSES. 


EuLs h—Pattse c^fter the nomhiative, token it cotuiata qf more than one tpord. 

The rolling yeari is fall of thee. 

Not€.—A pause mny be made after a nominative, even when it oonaists of one word, if it 
be a word oiimportanoe, or when we wish it to be partioularlj obsenred; as. 

Modesty * is nn ornament. 

RuLB 11.— Wlien two verbs come toffetlier, and the latter is in the infiniUve 
mood, if any voords come between, they must be separated from the latter verb by 
a pause. 

Hail, universal Lord ; be bounteons still I 

To f^re us only srood. 

RuLB HI.— When several nouns become the nominative to the same verb, a 
pa^ise must be tnade between tlie last noun and the verb, as well as e^fter each of 
the other nouns. 

Riches, pleasure, and health i become evils to those who do not know how to 

use them. 

Role IV.— When any mamber comes between the nominaJtive ease and the 
verb, it must be separated front both of them by a ^lort pause. 

Disappointments and afiUctionsi however disagreeable i often improve us. 

Rule Y.—When any member comes between the verb and the objective ease, U 
must be separated from, both of litem by a short pause. 

All who were possessed of any office resigned i without delay i their former 

commissions. 

Rule YL—When several adjectives belong to one noun, they are separated 
from each other by a short pause. 

Wildi sparlding rage inflames the father's eyes. 

RiTLB VIL— Whatever words occur in the ease absolute must be separated 
from the rest qf tlie sentence by a paiue both before and after it. 

If a man borrow aught of his neighbour, and it be hurt or die i the owner 
thereof not being with it > he siiall surely maice it good. 

Rule Ylll.—Ifouns in awosUion. or words in the same case, where the latter 
is only explanatory qf the former, have a short pause between them, either (f 
both these nouns, or subjects, consist of many terms, or the latter only. 

Industry i the handmaid of f orttme i is strictly enjoined upon us 

Rule JX.—When substantives are connected by the preposition of, and the 
last of them is accompanied by several words, and denotes some quality or 
property of the first, ae in the genitive ease, a pause may be made immd- 
diately before ^e preposition. 

The king was looked upon as the author i of the public calamities. 

Rule X.— Who, which, when in the nominative ease, and the pronoun that, 
v^ien used for who or which, require a short pause before them. 

In the poetical quarter I found there were poets i who had no monuments, and 

monuments i which had no poets. 

Rule XJ.— Pause before that, when it is used for a conJunUion, 
It is in afilictioni that we feel the value of religion. 

Rule Xn.—When a pause is necessary at prepositions and conjunctions, it 
must be before them. 

Kever sport with pain and distress > in any of your amusements. 

Rule XIIL— in every eUipticdl sentence, pause wihere the ellipsis takes place. 
Justice seems most agreeable to the nature of God, and mercy> to that of man. 

Rule JklY.— Words placed either in opposition to, or in apposition with ea^ 
ottier, must be distinguished by a pause. 

Some > place the bliss in action, some i in ease : 
Those I call it pleasure, and contentment > these. 


THE ADVANCED READER. 

PART L 


SECTION I. 


EDUCATION. 

[JogBPHAsDisoir was the son of a clergyman. Heiru Iwm at lifbton, Wilt« 
■hire, in the year 1672, and died at Holland House in 1719. He received tlie 
mdiments of education at Salisbury and Lichfield, and was afterwards sent to 
the Charter-house, where he contracted his first intimacy with Mr., afterwards 
Sir Bichard Steele. His great success at the university of Oxford, the friends 
he had formed, and the elegance of his accomplishments, brought him early 
into the sphere of fortunate patronage. Addison and his friend Steele contrib- 
uted the greater portion of the papers in the ''Tatler," the "Spectator," and 
the "Guardian." In 1718 the production of his tragedy of "Cato" was the 
"grand climacteric of Addison's reputation." As a prose writer, he holds the 
first rank for elegance and purity of style. Dr. Johnson has Justly remarked— 
*' Whoerer would attain an English style, familiar but not coarse, and elegant 
but not ostentatious, must give his days and nights to the volumes of 
AddfaMD."] 

I coNsfDEn a human soul without education, like marble in 
the qnbiTj, which shows none of its inherent beauties' until 
the i^ill of the p6lisher ' fetches out the cblours^ makes the 
surface shlne^ and discovers every ornamental cloudy spot^ 
and vein' that runs through the b5dy of it. Education^ 
after the sikme manner^ when it works upon a noble mfnd^ 
draws out to vi^w' every latent virtue and perfection^ which^ 
without such helps^ are never able to make their appearance. 
l£ my reader will give me leave' to change the allusion so 
soon upon him^ I shall make use of the s^me instanceUo 
illustrate the force of education^ which Aristotle has broughtl 
to explain his d5ctrine of substantial fbrms^ when he t§lls 
us* that a statue lies hid in a block of mltrble^ and that the 
art of the stdtuary' only clears away the superfluous matter > 
and removes the rubbish. The figure is in the stone^ and 
the sc^ptor' only finds it. What sculpture is' to a block of 
mirble^ education is' to a human sbul. The phil6sopher^ the 


HEEOISM OF A PHYSICIAN. 


B^nt^ oi* the h^ro — ^tbe wise^ ike gobi^ or the great man- 
very often lies bid and concealed in a plebMan^ wMcli a 
proper education might have disinterred^ and have brought 
to light. I am therefore much delighted' with reading the 
accounts of savage nations^ and with contemplating those 
Yirtuesi which arewHd and uncultivated; to see cotirageles- 
erting itself in fi^rceness^ resolution^ in bbstinacj^ wisdom' in 
cunnings pdtiencel in sullenness and despair. 

It is an unspeakable blessing' to be bom in those parts of 
the w6rld' where wisdom and knowledge floiirish ; though it 
must be confessed' there are^ even in th^se parts^ several 
poor uninstructed pSrsons^ who are but little above the in- 
habitants of those nations' of which I have been here speak- 
ing ; as those who have had the advantages of a more liberal 
educ^tion^ rise above one another' by several different degrees 
of perfection. For^ to return to our statue in the block of 
mdrble^ we see it sdmetimes' only begun to be chipped; 
sbmetimes' rough-hewn^ and but just sketched into a human 
figure ; s<5metimes' we see the man appearing distinctly' in 
all his limbs and features; sometimes' we find the figure 
wrought up to great Elegancy; but seldom meet with any 
to which the hand of a Phidias or a Praxiteles' could not 
give several nice torches and finishings. 

Annisoif. 


HEEOISM OP A PHYSICIAN. 

The plague raged violently in Marseilles (1630). Every 
link of affection was broken; the father turned from the 
child^ the child from the father: ingratitude no longer caused 
indignation. Misery is at its height when it thus destroys 
every generous feeling. The city became a desert ; grass 
grew in the streets ; a funeral met you at every step. The 
physicians assembled in a body to hold a consultation on 
the fearful malady^ for which no cure had yet been discov- 
ered. After a long deliberation^ they diecided that the 
malady had a peculiar and mysterious character^ which 
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could only be found oat by opening a corpse — an operation 
wluch it was death to attempt^ since the operator must in- 
fallibly fall a victim in a few hours, beyond the power of 
human art to save him. A dead pause succeeded this fatal 
announcement. Suddenly a surgeon named Guyon, in the 
prime of life, and of great celebrity in his profession, rose 
and said firmly, " Be it so : I devote myself for the sake of 
my country. To-morrow, at the break of day, I will dissect 
a body, and write down as I proceed what I observe." 
Guyon acted up to his words. He had never married; he 
was rich; and he immediately made a will, dictated by jus- 
tice and piety. A man had died of the plague in his house 
within four-and-twenty hdurs. Guyon, at day-break, shut 
himself up in the same room, taking with him pens, ink, and 
paper* He began and finished the dreadful operation, and 
wrote in detail his surgical operations. He then left the 
room, placed the papers into a vase of vinegar, and after- 
wards sought the lazaretto, where he died in twelve hours 
-—a death ten thousand times more glorious than that of the 
soldier, who, to save his country, rushes on the ranks of the 
enemy. Madahb de Gcnlis, 


VALUE OF TIMI^ 

ScFFEB me to impress upon you the Iniportance of ft just 
estimate of time. Consider how much is to be peifohned, 
attained, and conquered, ere you are fitted to discharge the 
duties which your sphere may comprehend. Thiiik of the 
brevity of life. The most aged have compared it to a span 
in compass, and to a shuttle in flight. Compute its bear- 
ings upon the bliss or woe of eternity, and remeniber, if 
misspent, it can never be recalled. Other errors admit of 
reformation. Lost wealth may be regained by a course of 
industry; the wreck of health repaired by temperance; for- 
gotten knowledge restored by study; alienated friendship 
soothed into forgiveness; even forfeited reputation won back 


4 VALUE OF TIME, 

by penitence and virtue. But wlio ever again looked upon 
his vanished hours — recalled his slighted years^ and stamped 
them with wisdom-— or effaced from Heaven's record the 
fearful blot of a wasted life? 

The waste of time in youth is a greater evil than at any 
other period of existence. ' '^ The misimprovement of youth- 
ful days is more than the mere loss of time. Figure to 
yourself what the year would sustain were the spring taken 
away: such a loss do they sustain who trifle in youth." 

When there is so much to be done for individual improve- 
ment^ in the formation of correct habits^ and preparation for 
untried duty — so much for parents and benefactors^ to pay 
even imperfectly the debt of gratitude — so much for brothers^ 
and sisters^ and friends — so much for the poor^ the unedu- 
cated^ the afi^cted — ^so much in obedience to Him who hath 
commanded us to ^^work out our own salvation with fear 
and trembling" — ^how unreasonable is it to do but little^ and 
to do that little carelessly I how sinful to trifle away our 
time in light amusement^ or profitless pursuit ! It is no 
excuse for us^ that others devote their days to desultory 
pleasures^ or pass their youth without motive and without 
improvement. Every one must stand alone to give an 
account at last. The example of an associate will not be 
accepted as a palliation; nor will the habit of excuse^ how- 
ever it might have deceived men^ justify us before a Judge 
who readeth the intents of the heart. 

The successful improvement of time is aided by order in 
its distribution. A division of the day into parts facilitates 
the successful discharge of its duties. Many of those who 
have become eminent in science and literature have adhered 
to a systematic arrangement of time. King Alfred^ who so 
remedied the defects of early education as to gain distinc- 
tion in the field of intellect^ as well as in the annals of 
royalty^ was an example of regularity. He divided the 
twenty-four hours into three equal portions. One of these 
periods of eight hours was devoted to the duties of reli^on; 
one to repose^ recreation^ and literature; and the other to 
tho cares of his realm. Sir William Jones^ who acquired 


BOADICEA. 


the knowledge of twonty-oight languages^ and whose attain- 
ments in all that ennobles nian were such, that it was pro- 
nounced a happiness to his race that he was bom^ perse- 
vered in a regular allotment of his time to particular 
occupations^ and a scrupulous adherence to the distribution 
which he had established. Thus his great designs went on 
without confusion^ and so convinced was ho of the excel- 
lence of daily system^ and so humble in the estimaticm of 
his native endowments^ that to the inquiry how his wonder- 
ful attainments had been made^ he was accustomed to reply 
-— ** Ordy ly industry and regular application!' 

Sioouhket. 


BOADICEA, 

[WnxiAK Cowpn WAS the sou of a clergyman of good family. He was botn at 
Berkliamstead, Hertfordshire, in 1781, and died in 1800. Throngh the inflaonoe 
of hla family he was appointed to the Talnable and honourable situation of 
C3erk to the House of Lords ; but his nervousness and timidity were snoh, that 
he waa (rtdiged to resign ik Although his mind was frequently assailed by 
gloom, and bent down by despondency, he was not only a very voluminous 
writer, but a poet of first-rate merit In addition to translating Homer, ho 
wrote "The Task**— the best of aU bis poems, *' Ttrocinium,'* and a host of 
emallor^eces.] 

When the British warrior queeh^ 

Bleeding from the Boman r6ds. 
Sought^ with an indignant mien^ 

Counsel of her country's gods: 

Sage I beneath the spreading oak' 

Sat the Drdid^ h^ary chief; 
Every burning word he sp6ke, 1 

Full of rage^ and full of gri^f. 

'' Princess ! if our aged eyes 1 

We^p upon thy matchless wrongs^ 
^s because resentment' ties 
All the terrors of our tongues. 


6 BOADICSA. 

'' Eome ' shall parish — write that w6rd 
In the blood that she has spilt; 
Perish^ hopeless and abh^rred^ 
Deep in ruin^ as in guilt. 

'^ Rome, for empire far renowned. 
Tramples on a thousand states; 
goon her pride shall kiss the ground-— 
"Ehik I the Gaul is at her gates I 

" Other Romans* shall arise. 
Heedless of a soldier's name; 
Sounds, not 4rms, shall win the prize, 
Hikrmony I the path to fame. 

'^ Then the progeny that springs 
From the forests of our l^d. 
Armed with thunder, clad with w(age|, 
Shall a wider world command, 

^^ Regions* Caesar never kn5w* 
Thy posterity* shall sway; 
Where his eagles* never fliw, 
None invincible as they.*' 

Such* the bard's prophetic words. 

Pregnant with celestial fire. 
Bending* as he swept the chdrds 

Of his sweet* but awful lyre. 

Sh^, with all a monarch's pride. 
Felt them* in her bosom glow; 

Rushed to biittle, fought, and died; 
Dying* hikled them at the foe. 

** Ruffians, pitiless as proud, 

^ Heaven * awards the vengeance dile; 
Empire * is on & bestowed, 

Sh2^e and r^* wait for y5a. ** 

COWFBU 


THB TELESCOPE A|ID HICBOS00P& 


THE TELESCOPE AND laCBOSCOPB. 

[Ret. D&. Thoicas Crauobs wm }xm at 4iittnitlier, in IVe, ii^ f|ie year 1789, 
and died in 1847. He wai early sent to tfaie Univeni^ of St. Andrews, and it 
was tliere tbat his passion for the physical sciences was flist doTdoped. On 
being licensed to preach, he was first minister of Kilmany, and then of the 
Iron Church of Glasgow. In 1828 he accepted the chair of Moral Philosophy 
at Stk Andrews ; in 1828 be was removed to the chair of theology in the Univer- 
gity of Edinburgh ; and at the "Disruption " in 1848, he Jdned the Ftoe Church, 
and became principal and professor of theology to the seceding body. Chalmers 
was one of Scotland's greatest and most eloquent divines. In him we see one 
gnat by intellectual .power, great by sanotifled attainmenti— <me, on whose 
lIke,Bootiand will not soon look agai|L) 

About the time of tlie inyention of tbo t^lesoope^ anbtlier 
instrament was formed^ which laid open a scene no less 
wonderful^ and rewarded the inquisitive spirit of mka. 
This' was the microscope. The bne' led me to see a s^tem 
in every star; the 6therl leads me to see a w6rld in every 
l^m. The bne^ taught me that this mighty globe^ with the 
whole bnrden of its people and its cotintries^ is but a grain 
of B^nd on the high field of immensity; the other teaches me I 
that every grain of sknd^ may harbour within iti the tribes 
and the families of a busy population. The one I told me of 
the insignificance of the world I tre^d upon; the 6theri re- 
d^ms it from all its insignificance; for it tdlls me^ that in 
the leaves of every fbrest^ in the flowers of every ^den, 
and in the waters of every rivulet^ there are worlds teeming 
with Iffe^ and as ntimberless' as are the glories of the firma- 
ment. The 5nel has suggested to me^ that bey6nd and ab5ve 
all that is visible to man^ there mhj be fields of cre&tion 
which sweep immelisurably along^ and carry the impress of 
the Almight/s hand^ to the rembtest scenes of the laniverse; 
the 6therl suggests to me' that within and ben^th all that 
minuteness^ which the aided eye of man has been able t<3 
6xpl6re^ there may be an5ther region of invisibles; and that^ 
could we draw aside the mysterious cturtain' which shrouds it 
from our s^nses^ we might see a theatre of as many w6Qders as 
astr5nomy has unfolded — a i^niversel within the compass 
of a point so sm&U^ as to elude all the powers of the micro- 
Bcope, but where the wonder-working Godl finds room for 


8 TO THB BAINBOW. 

tlio exercise of Ml Hb attributes^ ivliere Ho can raise 
an6ther mechanism of worlds^ and fill and animate them 
611' with the evidence of His gidry. 

Chalmebs. 


TO THE RAINBOW. 

TniUHPHAL arch^ that fill'st the sky 
When storms prepare to part^ 

I ask not proud Phflosophy 
To teach me what thou art. 

Still seem as to my childhood's sight^ 

A midway station given — 
For happy spirits to dight 

Betwixt the earth and heaven* 

Can all that Optics teach^ unfold 

Thy form to please me so^ 
As when I dreamt of gems and gold 

Hid in thy radiant bow ? 

When Science from Creation's face . 

Enchantment's veil withdraws^ 
What lovely visions yield their place 

To cold material laws 1 

And yet, fair bow^ no fabling dreams^ 
But words of the Most H^h 

Have told why first thy robe of beams 
Was woven in the sky. 

When o'er the green undelnged earth 
Heaven's covenant thou didst shine^ 

How came the world's grey fathers forth^ 
To watch thy sacred sign I 
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And when its yellow lustre smiled 

O'er mountains yet untrod^ 
Each mother held aloft her child 

To bless the bow of God. 

Methinks^thy jubilee to keep^ 

The first made anthem rang 
On earth; delivered from the decp^ 

And the first poet sang. 

Nor ever shall the Muse's eye, 

Unraptured greet thy beam: 
Theme of primeval prophecy, 

Be still the poet's theme. 

The earth to thee her incense yields, 

The lark thy welcome sings. 
When glittering in the freshened fields. 

The snowy mushroom springs. 

How glorious is thy girdle,cast 

O'er mountain, tower, and town I 
Or mirrored in the ocean vast, 

A thousand fathoms down ! 

As fresh in yon horizon dark. 

As young thy beauties seem. 
As when the eagle from the ark 

First sported in thy beam. 

For, faithful to its sacred page. 

Heaven still rebuilds thy span. 
Nor lets the type grow pale with age 

That first spoke peace to man. 

Campbell. 


10 OBJECTS AKS DIVISIOHB OF 

NATURAL HISTORY.— MINERALS. 

Add. (seiAu.L.] Li 


Oman, {Brmtm, Q.) B 


cat repeMed In ibt VoBbaUilei. 


[ofuui, latuM, L.] eqmd- 
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OBJECTS AND DIVISI0H3 OF NATUEAL HISTOBY: 

If we look sronud hb, we sliaU find that our world, the 
habitation whicli God has ffYca tib, is full of the most beau- 
tiful and interesting objecle. Animals, in ooontless thoa- 
sands, roam over the earth, soar into its atmosphere, or 
disport themselves in ila waters. It produces an immense 
number of plants, which oontribnte alike to itfi comfort and 
elegance as the abode of man, Nor aie the materials, of 
which the earth itself is oomposed, less worthy of onr atten- 
tion. Human skill and labour have penetrated tax beneath 
its surface, and thence, from stores that seem to be in- 
exhaustible, have extracted much that is useful, and nmeh 
also that is wonderfol. 

Surely it is right and becoming that we should have some 
intelligent acquaintance with what is thns presented to our 
notice. We can, indeed, scarcely help inquiring into the 
nature of those things which interest us, just as the child 
wishes to know the construotion of his plaything, and will 
even tear it to pieces to gratify his ouriosity. But it is not 
curiosity alone which prorapts our inquiries into the objects 
and processes of nature. Such inquiries are profitable as 
well as pleasing; they give us the means of increasing our 
oomfoits, and of alloviating our ills ; they expand and elevate 
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our minds^ and lead us to the contemplation of that Great 
Being by ^hom all things exist. 

That we may not be bewildered by the endless variety of 
nature's productions^ it is necessary to arrange them into 
groups or classes^ according to their severij properties. 
Each group is then subdivided into several smaller ones^ 
and these are again subdivided as often as m$iy be neces- 
sary. In this way we obtain a system of dassificaticmy to 
which each individual object^ whether animate or inanimate^ 
may be referred^ and its place correctly ascertaiped. 

To classify thus all the objects which exist in nature^ and to 
describe their ajopearance, structv/rey properties^ cmd uses, is 
the business of Natural History, 

Some bodies are made up of parts different from each 
other, which serve as instruments for performing certain 
processes or functions serviceable to the whole body. For 
example, a man has eyes for seeing, lungs for breathing, 
and feet for walking. In the same manner a tree has roots, 
branches^ leaves^ &c., all performing their appropriate 
functions. Such parts are called orgam, and those bodies 
that possess them are said to be organized. Organized 
bodies are of two kinds: — Animdlsy which are endowed 
with the powers of sensation and voluntary motion; and 
Vegetables^ or FlantSj which are destitute of those powers. 
Plants, as well as animaM, may be regarded as^ in one sense, 
Uving creatures. 

It will easily be perceived that stones, metals, earths, ^c.^ 
have no organs; they are therefore said to be inorganic. 
Inorganic bodies are also called Minerals^ because many of 
the most important of them are dug out of mines. 

Thus the science of Natural History falls into three great 
divisions, corresponding to the three great classes, or (as 
they are usually termed) kingdoms, in which the objects of 
nature may be arranged. They are: — 

I. Minerahgy, which treats of the Mineral Kingdom ; 
II. Botany, wUch treats of the Veg^aMe Kingdom ; 

HI. Zoology, which treats of the Animal Kingdom, 
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FOBM AND STBUCTUBE OF MINERALS. 

It has been said that minerals are distinguished both firom 
plants and animals by being destitute of organization. They 
therefore undergo none of those processes which organs are 
intended to carry on. A stone does not grow; if it increases 
in size^ it can only be by the addition or aggregation^ from 
without^ of matter similar to that of which it is composed. 
But plants and animals grow from within^ by adopting new 
matter into their organic system^ and thereby developing 
their own parts and members. Again^ there appears to bo 
no definite or necessary limit to the time during which a 
stone may continue to exist. Organized bodies^ on the 
other hand, after giving birth to others of the same species, 
gradually decay and die. 

Nearly all mineral substances are solid. Mercury, how- 
ever, one of the metals, is usually in a fluid state, though it 
can be solidified, or frozen, by exposure to intense cold. 
Water itself is sometimes reckoned a mineral substance. 

Some minerals consbt of minute particles simply collected 
together, with no regularity of structure, or constancy of 
external form. These are said to be avnorphom. But by 
far the greater number seem to have their particles arranged 
according to some definite law^ and are found to assume, 
under favourable circumstances, more or less regular geo- 
metrical forms, bounded, for the most part, by plane 
surfaces and straight lines. Such forms are caUed crystals, 
and the substances composing them are said to be crystal- 
lized. The word crystal originally included the idea of 
clearness or transparency; but, in speaking of minerals, 
that notion must be at once dismissed. It is applied to a 
solid body, whether transparent or opaque, which exhibits 
naturally (that is, without being cut or moulded in any way 
by man's instrumentality) a certain regularity of shape. 
Among the simpler forms of crystallization are the cube (fig. 
1), a well-known solid, of wHch we have an example in 
dice ; the octahedron (fig. 2), with eight faces, each of which 
is an equilateral triangle; and the prism (figs. 3 and 4), which 
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has two equal and similar ends^ and whose other faces are 
parallelograms. Other forms are almost innumerabley and 
some of them are extremely ^^°-^- ^10,2. 

complex. Sugar-candy^ though 
it does not belong to the 
mineral kingdom, may be men- 
tioned as a familiar example 
of a crystallized substance. In 
loaf-sugar^ the crystallization 
b less obvious^ but still dis- 
tinctly visible. 

Many substances can be crys- 
tallized by artificial means; as^ 

for example^ by allowing them \^^^^^ \\ IJ 

to cool slowly after being yiq,s, Ra.4. 

melted^ or by dissolving them in water^ and leaving the 
solution gradually to evaporate. But we are ignorant^ as 
yct^ of the means by which the majority of crystals belong- 
ing to the mineral kingdom are produced. Natural crystals 
of quartz have been foimd of an immense size ; one in the 
Museum at Paris measures no less than three feet in 
diameter. Carbonate of lime crystallizes in an incredible 
variety of forms. But the most beautiful of known crystals 
is the diamond; it consists of pure carbon^ the same sub- 
stance which appears, in its amorphous state^ as lampblack^ 
soot^ or charcoal^ and is then by no means remarkable for 
its beauty. 

How wonderful the facts thus brought before us I Whence^ 
we may well ask^ this order and regularity? Whence did 
the lifeless particles of matter derive the property of 
arranging themselves in mathematical forms? Have we not 
here a striking illustration of the strange yet true remark^ 
that the Creator^ in constructing and regulating the materiiJ 
universe^ " works by geometry/' 
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COMPOSITION OF MINEBALS. 

Those substances which men of science haye not been able 
to decompose^ are in the meantime regarded as simple or 
elementary. Their number is about sixty; but it is probable 
that some of these may hereafter be shown to be compound. 
All of them occur in the mineral kingdom^ either separately 
or in combination; but not more than twenty are common^ 
and only about twelve abundant. Carbon^ mljphur, and a 
few of the metals^ are found pure ; the first in two distinct 
and very dissimilar forms— diamond, and graphite or 
plumbago, of which pencils are made. Oxygen and nitrogen 
are mixed together, but not combined, in atmospheric air. 
The rest are always combined with these, or with one 
another. 

Simple substances usually unite in pairs, and by theii 
union form compounds, whose qualities are often very dif- 
ferent from those of either element. The new substance 
thus produced may again unite, either with a third element, 
or with another compound. Again, the same substances 
may be combined in several different proportions, and form 
a series of compounds with little or no resemblance to each 
other. Thus it is that the objects of nature, though the num- 
ber of their elementary ingredients is comparatively small, 
assume that wondrous variety of character and appearance, 
by which they are so well fitted to charm the eye, as well 
as to promote the comfort and convenience of man. 

The most extensively diffused of all the recognised ele- 
ments is oxygen^ a gaseous substance, without colour, smeU, 
or taste. Besides being essential to the existence of all 
organized bodies, it is a principal ingredient of the atmos- 
phere and the ocean, and enters into the composition of the 
more abundant minerala The sand of the desert, and the 
soil of the cultivated field, alike owe some of their qualities 
to its presence; it is found in the rugged granite and the 
finest marble, in the shapeless clay and the glowing sapphire; 
it feeds the flames in our grates, and glitters in the frozen 
glaciers ; without it, every plant would droop, and every 
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animal die. Oxygen forms eomponnds with nearly all the 
elementary substances. These compounds are known by 
the general name of oxidesy and are divided into two classes^ 
adds and hasesy whose qualities are in many respects 
opposite to each other. Sometimes a third class is reckoned^ 
including those which do not exhibit acid oi basic proper- 
ties^ and are therefore denominated neuiraU. An acid and 
a base have generally a strong tendency to enter into com- 
bination^ and when they do so^ the compound formed by 
them is called a saU, Both oxides and salts are of very 
frequent occurrence^ and of the highest importance^ in the 
mineral kingdom. 

CarboUf besides being found pure (as already stated)^ and 
in the form of salts called carlxmateSf is the main constit- 
uent of the yarious species of Coal — a substance of more 
value to mankind than either gold or diamonds. Fortu- 
nately for the progress of science and civilization^ coal is 
found in enormous quantities^ and very widely distributed 
over the earth. It is almost needless to speak of the bless- 
ings of which it is the fertile source. By it our hearths are 
cheered and enlivened, our food rendered palatable, and the 
severity of our climate mitigated. We extract from it the 
gas which lights up our streets, our churches, our public 
buildings, and our homes. Its use is indispensable in many 
of the arts ; and, in particular, it is the chief agent in the 
production of steam, the grand wonder-worker of our age. 

Silicon, or Stiieiumy occurs chiefly in the form of an oxide, 
called silica^ which is one of the most abundant substances 
in nature. Bock crystal consists of silica almost in a state 
of purity ; it is less pure, but still the principal ingredient, 
in common quartz, agate> calcedony, flint, and several 
other minerals. It is largely disseminated in those stupen- 
dous piles of gneiss and granite, of which our sublimest and 
most gigantic mountains are composed, and contributes not 
a little to that hardness which enables them to resist alike 
the disintegrating influence of frost, and the constant wear 
of streams, produced by the melting of the snow in which 
their Bummits are enveloped. The mobile soil of the desert. 
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roliiog with the wind like the waves of the sea^ is mainly 
composed of silicious matter^ reduced to the form of sand; 
and this sand^ when again cemented into a compact form^ 
furnishes to the builder the valuable sandstone^ of which 
whole cities are sometimes builtw 

All the elements which have been mentioned^ and a few 
others^ are non-metcdlic* The metals are a much more 
numerous class^ some of the more important of which will 
form the subject of future lessons. 

QUESTIONS FOB EXAMINATtOir. 

Of what sabjects does natural history treat? What benefits do we derivs 
from the study of it ? Why, and how, are tlie objects of nature classified ? What 
is an organ t Name and disUngoish two classes of organized bodies. What are 
minerals t Kame the three great divisions of natural history. How does a 
mineral differ ftom an organized body in respect of growth? and of decay? 
Give examples of fluid minerals. When are bodies said to be amorphous? What 
is a crystal ? Describe some of the most common forma of crystals. Give an 
example of a crystallized substance. How are crystals produced artificially? 
What is meant by an elementary substance ? Howmany are at present known T 
Which of them are found pure in nature? Which is most widely diffused? 
What is an oxide? an acid? a base? a salt? In what substance is carbon 
abundant? What is silica? Kame substances containing silica. In which ia 
it nearly pure? 


LADY LILLICRAFT'S BETINTTE. 

In the first place^ her ladyship has a pampered cbachman^ 
with a red face^ and cheeks' that hang down like d^w-laps. 
He evidently domineers over her a little' with respect to 
the fat h5rses; and only drives out' when he thinks prdper^ 
and when he thinks' it will be ^^good for the ciittle." 

She has a favourite p4ge' to attend upon her person — ^a 
handsome b6y of about twelve years of hge^ but a mis- 
chievous variety very much spoiled^ and in a fair way to be 
a good-for-nothing. He is dressed in green^ with a profu- 
sion of gold c6rd and gilt buttons about his clothes. She 
always has 6ne or twb attendants of the kind^ who are re- 
placed by others' as soon as they grow to fourteen years of 
^e. 

She has brought two dogs with her also^ out of a number of 
pets' which she maintains at home. One is a fat sp&niel^ called 
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Zephyr. He is fed out of shdpe and comfort; his e^es* are 
nearly strained cut of his head ; he wheezes with c6rpulency, 
and cannot walk without great difficulty. The dther is a lijtle^ 
oltl^ grey-muzzled cunntidgeon^ with an unhappy eye^ that 
kindles like a coal^ if you only look at him ; his nose turns 
up ; his mouth is drawn into wrinkles^ so as to show his 
teeth ; in shorty ho has altogether the look of a dog far gone 
in misanthropy^ and totally sick of the world. 'When he 
walks^ he has his tail cm-led up so tight^ that it seems to 
lift his feet from the grotmd ; and he seldom makes use of 
more than three legs at a time^ keeping the 6ther drawn up 
as a reserve. This Idst wretch' is called Beauty ! 

These dogs are full of elegant Ailments' unknown to vulgar 
dogs^ and are petted and nursed by Lady LillicraftI with 
the tenderest kindness. They are pampered and fed with 
delicacies' by their fellow-minion^ the p^ge; but their 
stomachs are often weak and out of order^ so that they can- 
not eat; though I have now and then seen the page'^ve them 
a mischievous pinch^ or thwack over the helid^ when his 
mistress was not by. They have cushions for their express 
use^ on which they ^e before the fire^ and yet are apt to 
shiver and moan^ if there is the least draught of air. When 
any one enters the room^ they make a most tyrannical 
barkingUhat is absolutely deafening. Theji are insolent' to 
all the 5ther dogs of the establishment. There is a noble 
stag-hound^ a great favourite of the sqture'<s^ who is a 
privileged visitor to the parlour ; but the moment he makes 
his app^arance^ these intruders fly dt him' with furious rhge; 
and I have admired the sovereign indifference and contempt' 
with which he seems to look d6wn'upon his puny assMl- 
ants. When her ladyship drives out^ these dogs are gener- 
ally carried with her to take the air ; and then they look out 
of each window of the carriage^ and bark at all vulgar pedes- 
trian dogs. These dogs' are a continual source of misery to 
the household ; as they are always in the wdy^ they every 
now and then get their t5es trod on^ and th§ni there is a 
yelping on th^ir part^ and a lamentii^tion on the part of their 
mistress^ that fills the room with clamour and confusion. 
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JAatly, there is her ladyship's wsdting-woman^ Mrs. 
Hi^nnah^ a prim^ pragmlktical old m^d^ whose every word 
and l6okl smacks of y^rjuice. She is the very 5pposite to 
her mistress^ for the 5ne h&tes> and the 6ther 15yes all man- 
kind. How they first c4me together' I cannot imiigine ; but 
they have lived together for many years ; and the Abigail's 
temper being tart and encrdaching, and her Utdyship's' easy 
and yielding, the fbrmer has got the complete upper h&nd^ 
and tyrannizes over the good Udy in s^ret. Lady Lillicraft 
now and then compliUns of it^ in great confidence^ to her 
fri^nds^ but hushes dp the subject imm6diately^ if Mrs. 
Hannah makes her appearance. Inde^, she has been so 
acciistomed to be attended by her, that she thioksl she 
could not do withoht her ; and the one great study of her 
life'' is, to keep Mrs. Hannah in good hdmonri by little 
presents and kindnesses. 

Washincktoh Irving. 


LONDON AND ITS F(foD. 

If, early on a summer morning, before the smoke of count- 
less fires had narrowed the horizon of the metropolis, a 
spectator were to ascend to the top of St. Paul's, and take 
his stand upon the balcony, that with gilded rail flashes like 
a fringe of fire on the summit of the dome, he would see 
sleeping beneath his feet the greatest camp of men upon 
which the sun has ever risen. As far as he could dis- 
tinguish by the morning light, he would behold stretehed 
before him the mighty map of the metropolis; and could he 
ascend still higher, he would note the stream of life over- 
flowing the brim of hills which enclose the basin in which 
it stands. 

In the space swept by his vision would lie the congre- 
gated habitations of two millions and a half of his species,-^ 
but how vain are figures to convey an idea of so immense a 
multitude I If Norway, stretching from the Frozen Ocean 
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down to the soathem extremity of the North Sea^ were to 
sammoii all itf people to one vast conclave^ they would 
number little more than half the souls within the London 
bills of mortality. Switzerland^ in her thousand valleys^ 
eoold not muster such an army ; and even busy Holland^ 
within her mast-thronged harbours^ humming oitieg^ and 
populous plains^ could barely oyermatoh the close-packed 
mUlions within sound of the great bell at his feet. 

As the spectator gazed upon this extraordinary prospect, 
the first stir of the awakening city would gradually steal upon 
his ear. The rumbling of wheels, the clang of hammers, the 
dear call of the human voice, all deepening by degrees into 
a confused hum, would proclaim that the mighty city was 
once more rousing to the labour of the day ; and the blue 
columns of smoke climbing up to heayen would intimate that 
the morning meal was at hand. At such a moment the 
thought would naturally arise in his mind, — In what man- 
ner is such an assemblage victualled? By what complicated 
wheels does all the machinery move by which two millions 
and a half of human beings sit down day by day to their 
meals as regularly and quietly as though they only formed 
a snug little party at Lovegrove's on a summer's afternoon? 
As thus he mused respecting the means by which the supply 
and demand of so vast a multitude are brought to agree, 
so that every one is enabled to procure exactly what he 
wants, at the exact time, without loss to himself or injury 
to the community, thin lines of steam, sharply marked for 
the moment, as they advanced one after another from the 
horizon and converged towards him, would indicate the 
arrival of the great commissariat trains, stored with produce 
from all parts of these isles and from the adjacent continent. 
Could his eye distinguish in addition the fine thread of that 
far-spreading web which makes London the most sensitive 
spot on the earth, he would be enabled to take in at a glance 
the two agents— steam and electricity — ^which keep the 
balance true between the wants and the supply of London. 

The inability of figures to convey an adequate impression 
to the mind ot the series of units of which the sums are 
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composed^ renders it impossible to give more than a faint 
idea of the enormous supplies of food required to victual the 
capital for a single year. But the conception may be some- 
what assisted by varying the process. Country papers now 
and then astonish their readers by calculations to show how 
many times the steel pens manufactured in England would 
form a ncckla<)e round their own little town, or how many 
thousand miles the matches of their local factory would ex- 
tend if laid in a straight line from the centre of their 
market-place. Let us try our hand on the same sort of 
picture, and endeavour to fill the eye with a prospect that 
would satisfy the appetite of the far-famed Dragon of 
Wantley himself. 

If we fix upon Hyde Park as our exhibition-ground, and 
pile together all the barrels of beer consumed in London in 
a single year, they would form a thousand columns not far 
short of a mile in perpendicular height. 

Let us ima^e ourselves on the top of this tower, and we 
shall have a look-out worthy of the feast we are about to 
summon to our feet. Herefrom we discover the Qreat 
Northern Boad stretching far away into the length and 
breadth of the land. Lo! as we look, a mighty herd of 
oxen, with loud bellowing, is beheld approaching from the 
north. For miles and miles the mass of horns is conspic^ 
uous winding along the road, t«n abreast, and even thus the 
lost animal of the herd woiUd be seventy-two miles away, 
and the drover goading his shrinking flank considerably be- 
yond Peterborough. On the other side of the park, as the 
clouds of dust clear away, we see the Great Western Road, 
as far as the eye can reach, thronged with a bleating mass 
of wool, and the shepherd at the end of the flock (ten 
abreast), and the dog that is worrying the last sheep, are 
just leaving the environs of Bristol, one hundred and twenty- 
one miles from our beer-built pillar. Along Piccadilly, 
Begent Street, the Strand, Fleet Street, Oheapside, and the 
eastward Mile End B.oad line, for seven and a half miles, 
street and causeway are thronged with calves (still ten 
abreast), and in the great parallel thoroughfares of Bays- 
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water Road, Oxford Street, and Holborn, we see nothing for 
nine long miles but a slowly-pacing, deeply-grunting herd of 
swine. As we watch this moving mass approaching from 
all points of the horizon, the air suddenly becomes dark — 
a black pall seems drawn over the sky ; it is the great flock 
of birds (game, poultry, and wild-fowl) that are come up to 
be killed. As they fly wing to wing, and tail to beak, they 
form a square, whose superficies is not much less than the 
whole enclosed portion of St. James's Park, or fifly-one 
acres. No sooner does this huge flight clear away than we 
behold the park at our feet covered with hares and rabbits. 
Feeding two thousand abreast, they extend from the marble 
arch to the round pond in Kensington GKirdens — ^at least a 
mile. 

Let us now pile up all the half-quartern loaves consumed 
in the metropolis in the year, and we shall find they form a 
pyramid which measures two hundred square feet at its base, 
and extends into the air to a height of one thousand two 
hundred and ninety-three feet, or nearly three times that of 
St. Paul's. 

Turning now toward the sound of rushing waters, we find 
that the seven companies are filling the mains for the day. 
If they were allowed to flow into the area of the adjacent 
St James's Park, they would in the course of the twenty- 
four hours flood its entire space with a depth of thirty 
inches of water, and the whole annual supply would be quite 
sufiicient to submerge the city part of London (one mile 
square) ninety feet. 

Of the fish we confess we are able to say nothing : when 
numbers amount to billions, the calculations become too 
trying to our patience. We have little doubt, however, 
that they would be quite sufficient to make the Serpentine 
one solid mass. 

Of ham and bacon, again, preserved meats, and all the 
countless comestibles, we have taken no account ; and, in 
truth, they are little more to the great mass than the ducks 
arid geese were to Sancho Panza's celebrated mess — " the 
ekimmings of tho pot.'' 
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The railways having poured this enormous amount of 
food into the metropolis^ as the main arteries feed the 
human bodj^ it is distributed by the various dealers into 
every quarter of the town; first into the wholesale markets^ 
or great centres ; then into the sub-centres^ or retail shops; 
and lastly into the moving centres^ or barrows of the hawk- 
ers: by which means nourishment is poured into every 
corner of the town^ and the community at large is supplied 
as effectually as are the countless tissues of the human 
body by the infinitely divided net-work of capillary vessels. 
These food distributors amount to about 100^000. Among 
them are no less than 7000 grocers^ nearly 10^000 bakers^ 
and 7000 butchers. Dr. Wynter. 


THE DESERTED YILIiAaE. 

[OuvsB OoiDSHtTH was bom act Fallas, In the county of Longford, in 1723, and 
died in 1774. He was the son of an Irish curate, and was educated at Dablin, 
Edinburgh, and Leyden, with a view to the medical profession. But his 
eecentricitieB and careless conduct were the prolific source of difficulties to him- 
self and friends. Gtoldsmlth Is a very extensive writer, being at once a poet, 
an essayist, a dramatist, and an historian. His two principal poems, "The 
Traveller" and "The Deserted Village/' belong to the highest class of descrip- 
IWe poetry, and the latter is certainly the most finished of all his prodnctions.] 

Swbet Afiburn I 16veliest village of the pl4in^ 

Where heMth and plenty i ch€ered the labouring swb,in; 

Where smiling spring' its e^liest visits p&id^ 

And parting summer's lingering bldoms' delayed; 

D^r I5vely bowers of innocence and 6ase^ 

Seats of my youth, when ^very sport could please ! 

How 6ften' have I loitered o'er thy green. 

Where humble happiness* endured each sc5nc; 

How 6ften' have I paused on every ch^rm — 

The sheltered c6t, the cultivated f^Um, 

The never-failing bro5k, the busy mill. 

The decent church^ that topped the neighbouring hill, 

The h^wthom-bush, with seats beneath the sh&dc, 

For talking dge' and whispering 16vers made ! 

How 6ften' have I blessed the coming ddy, 

When toil remitting' lent its turn to play, 
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And all the village tr^n, from labour free, 
Led np their spdrts^ beneath the spreading tr^e; 
While m^y a pastimel circled in the sh&de^ 
The young contending! as the 6ld surveyed; 
And m^ny a gambol' frolicked o'er the ground. 
And sleights of art* and feats of strength went round; 
And still, as each repeated pleasure tired. 
Succeeding sports' the mirthful blind inspired. 

Swfeet' was the sotind, when oft, at evening's cl6.sc. 
Up yonder hfll' the village miinnur' rose; 
Thire, as I passed with careless steps and slow, 
The mingling n6tesl came s6ffcened from beldw: 
The sw&in, resp6nsive^ as the milkmaid* cnling; 
The sober herd, that lowed to meet their young; 
The noisy g&ese, that gSibbled o'er the p6ol; 
The plijful chfldreni just let lo6se from schobi; 
The watch-dog's voice, that bayed the whispering wfnd; 
And the loud lllugh, that spdke the vacant mind. 
Th^e ^1, in sweet confusion, sought the shfide, 
And filled each p&usel the nightingale had made. 

* it « it » » 

Th^lwere thy ch^ms, sweet village ! sports like these, 
With sweet succession, taught even tbil to please; 
Th^l round thy bbwers^ their cheerful influence shod, 
Thteel wire thy charms — ^but all these charms* are fl^d. 

Goldsmith. 


THE POWER OP PEAYER. 

Child of Q6d I pray 6n. By prayer* thy hknd can touch 
the stiffs, thy &rm} stretch up to helkven. Nor let thy holy 
boldness be dikshed by the th6ught* that prayer has no power 
to bend these skies, and bring down thy Gdd. When I pull 
on the rope which fastens my frail and little boatl to a dis- 
tant and mighty ship, my poor strength may not draw its 
vast bulk to mS, but I draw myself to it — to ride in safety* 
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under the protection of its guns, and enjoy in want^ the 
fulness of its stores. And it ^ually serves my purpose, and 
supplies my needs, that pr&yer, although it were powerless 
to move G5d to me, moves me to G5d. If H& does not 
descend to earth, II ascend to heaven. 

Child of G6d ! pray 5n. Were it indispensable for thy 
safetyl that G5d should rend these heavens, it sholild be done 
— ^a wondering world^ should se^ it done. I dare believe 
that; and ^^ I am n5t mad, most noble Festus." Have not 
these heavens been alre^y rent? Eighteen hundred years 
ago, robed in humanity, God himself came down. These 
blue skies, where only Ikrks now sing and eagles sail, were 
cleft with the wings, and filled with the songs of his angel 
train. Among the ancient orbs of that firmament, a str^gcr 
star appeared, travelling the heavens* and bllizing on the 
banner borne before the King, as he descended on this dark 
and distant world. On Ciinaan's dewy ground, his lowly 
b6d, the eye of m6ming' saw the sh^pe and form of the Son 
of God; and dusty roads, and winter snows, and desert 
siLnds, and the shores and ver}' w^ves of Gtdilee, were im- 
pressed with the footprints of the Creator. By this m^ger, 
where the kingly babe lies cradled — beside tUs cross, upon 
whose ignominious arms the glory of the universe is hung— 
by this silent sepulchre, where, wrapped iu bloody shroud, 
the body reposes on its bed of spices, and while Roman 
sentinels walk their moonlit rotlnd, Dekth, a bound ciiptivo, 
sits within, so soon as the sleeper wakes, to be disarmed, 
uncr5wned, and in himsMf have death put to death — ^faith 
can believe all that God has revealed, and hope for all that 
He has prbmised. Beading on that monger, on that cross, 
deeply lettered on that rocky sepulchre, these glorious 
w6rds — ^^ H^ that spared not his own Son, but delivered 
him up for us all, how shall he not with him also freely give 
us Ul things?'' — Faith lifts an eagle eye to heaven, and 
rising to the boldest flights^ 9oars aloft 1 on the wings of 
priiyer. Dr. Guthrie. 
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THE GLORY OF GOD IN CREATION. 
(FSALM Ixxiv. 16, 17.) 

[ThoxAs Moobe, ihe modem poetical glory of Ireland, was bom in Dublin. !n 
178Q. His largest works are "LaUa Sookh" and " The Loves of the Angels :" 
bat his lyrics, entitled "The Irish Melodies," are the most popular of his poetic 
efforts. His poetry abounds in highly fancifnl imagery and patriotic appeals. 
Mr. Mowe is also the author of biographies of Sheridan and of Byron, and cf 
the Eastem romance " The Epicurean."] 

Thou art, God ! the life and light I 

Of all this wondrous world we sch; 
Its glow by day, its smile by night, 

Are but reflections I caught from Thcc : 
Where'er we turn. Thy glories shine. 
And all things fair and bright^ are Thiuo. 

When Day, with fai*ewell beam, delays ' 

Among the opening clouds of Evcn^ 
And we can almost think ' we gaze 

Through golden vistas into Heaven — 
Those hues' that mark the sun's decline, 
So soil, so radiant. Lord ! arc Thine. 

When Night, with wings of starry gloom, 

O'ershadows all the earth and skies. 
Like some dark' beauteous bird, whose plume' 

Is sparkling with a thousand eyes — 
That sacred glo5m, those fires divine. 
So griind, so cotintless. Lord ! ai*c Thine. 

When youthful Spring' around us breathes. 

Thy spirit ' warms her fragrant sigh, 
And every flower ' the Summer wr§athcs, 

Is bom' beneath that kindling eye : 
Where'er we turn. Thy glories i^inc. 
And all things bright and fair ' are Thino ! 

Uooaa 
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THB VmSQ OHRISTIAH TO HTB SOUL. 


THB DYING CHEISTIAN TO HIS SOUL. 

[AuczANDEB Pope was the son of a linen diaper in London, where he was bom 
In 1688. He died in 1714. Pope gives the key-note to the "Augustan Age" oX 
English literature, and stands unrivalled In polished verse on moral subjects. 
At the early age of twelve, he became the sole director of his own studio, and 
about the same period, he published his "Ode on Solitude," the first fruits of hit 
poetic genius. Besides being a most voluminous writer, he also published a 
translation of the Iliad and Odyssey of Homer ; the former of which brought 
him £6000, wliioh he laid out in the purchase of. a villa at Twickenham, 
whither he removed in 1716.] 

Vital spark of heavenly flame I 
Quit, oh^ quit this mortal fr^e ; 
Trembling, hoping, lingering, flying,— 
Oh, the p^n I the bliss of dying 1 
C^ase^ fond nature, ctese thy strife^ 
And let me llinguish into life. 

H^rkl they whisper; kngels sdy. 
Sister spirit, come aw^y; 
What is this* absorbs me quite. 
Steals my senses, shuts my sight, 
Drowns my spirits, draws my breJlth? 
T611 me, my soul, can this be death ? 

The world I recMes: it disappears : 
Heliven ' opens on my e^es ! my ioxB 

With sounds seraphic ' ring. 
Lend, lend your wings ! I motint, I fly t 
Grave ! wh^re is thy victory? 

Death] wh^re is thy sting? 

POPB. 


COMPOUNDS OF THE LIGHT METALS. 


Alabatter, {(Uabattron, G.) 

Alum, {cUumen, L.) a well-known salt 

Hence eUumina and cUuminum. 
CaUium, {ealXt L.) Hence also oal- 

eareout. containing lime, or having 

the qualities of lime. 
CMorine, (ehlorog, O.) 
Indurated, {in, durus, L.) made hard. 
Miea, {mico, L.) 
Porphyry, (porphyrOt G.) 


SeUmiU, (seleM, G.) Lit. moon-lika. 

Silicate, a salt containing silica. 

Sodium, (soda. 

Stalactite, and 

Staloffmite, {stalaetot, atalato, G.) 

Sulphuric acid, {suiphur, L.) an add 

formed by sulphur and oxygen. 

Hence muphat^ a salt oontalmng 

sulphurie acid. 
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COMMON SALT. 


Nbarly fifty of the simple substances^ or elements^ of which 
all matter is composed^ are regarded as metals. But of 
these a considerable number can scarcely be said to exist 
separately. They are found only in combination^ and^ 
though the chemist can separate them^ they are of little 
importance in their simple or metallio state. Some of their 
compounds^ howeyer^ are very abundant, and claim our first 
notice. 

(hmmon or cuUnary salt is one of these compounds. Few 
better examples could be given of a substance differing en- 
tirely from both the elements of which it is composed. 
There is first a gas, noxious and suffocating, producing 
violent cough and irritation when inhaled even in exceed- 
ingly small quantity. It is one of the non-metallic elements, 
and, from its greenish-yellow colour, receives the name of 
chlorine. And what companionship, so to speak, deprives 
this substance of its colour, collects its particles into the 
form of a solid, cures it of its deadly properties, and con- 
verts it into a healthy and agreeable condiment? That of a 
metal called sodivm, somewhat lighter than water, in which, 
when warm, it actually takes fire and bums ! With the 
metal itself we are not much acquainted, but its oxide, soda^ 
is a well-known substance. 

Such, then, are the ingredients of the only mineral (unless 
we call water a mineral) which forms a part of our daily 
food. Its great reservoir is the ocean, in which Providence 
has given us a supply that may well be regarded as inex- 
haustible. Some writers say there is enough to cover all 
Europe to the depth of two or three miles. It may be ob- 
tained in any quantity, mixed with a little of some other 
salts, by simple evaporation of the water in which it is 
dissolved. 

But immense quantities of this substance are also found 
in a solid form. In a few desert regions, it covers the 
ground like hoar-frost for hundreds of miles together. Some 
hills of considerable size are entirely composed of it; one at 
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Cardona^ in Spain^ is 400 feet high^ and about tlirce miles 
in circumfereno^. Still greater stores lie embedded deep in 
the bosom of the earth. Salt mines of great extent arc 
worked in Clieshire^ and at several places in continental 
Europe. The largest and most celebrated are at Wieliczka^ 
in Austrian Poland. There^ at a depth of seven or eight hun- 
dred feet below the surface of the earthy vast caverns have 
boon excavated^ extending over an area of several hundreds 
of acres. Huge pillars of salt are left to support the roof^ and 
long^ lofty passages lead from cavern to cavern^ as if they 
were the chambers of a subterranean palace. The air is dry 
and salubrious. Many horses live for years in the interior 
of the mines^ in stables hewn for them out of the solid salt^ 
which has the curious cfifect of rendering them totally blind. 
At the bottom are several lakes^ navigable by boats ; and 
there is even said to be^ in one place^ a spring of good /rcsA 
water. But perhaps the greatest curiosity of all is a chapel 
dedicated to St. Anthony. Its walls^ its roof^ and tho 
columns that support it^ are all sculptured,in salt; so also 
is its furniture^ including the altar^ the candelabra, and other 
ornaments^ the pulpit, the crucifix, and the statues of the 
virgin and patron saint. These mines naturally attract 
many visitors, and are really a splendid sight. The va^t 
extent and height of the excavations, and the brilliancy of 
the walls and pillars, especially when illuminated by torch- 
light, have a gnind and imposing effect. 

The salt obtained from mines is called rock salt. When 
too impure for use, it is dissolved in water, from which it is 
again separated, sometimes in a crystallized form, by means 
of evaporation. Its crystals are cubes ; they are seen in the 
coarse-grained variety used in curing provisions. 

Many little trinkets are made of rock salt, but though 
beautiful, they are not of much value. It can scarcely be 
necessary to mention the important purposes to which this 
substance is usually applied. 
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LIME. 


AKOTnEit metallic element^ difficult to procure^ and still 
more difficult to retain, in its separate state, is calcium, 
whose oxide is the well-known aubstance lime. Even the 
oxide does not occur in nature, except in combination. Its 
salts, however, are extremely important, especially the car- 
lanate, formed by its union with carbonic add. 

No single substance appears in so many different forms 
as carbonate of lime, or, as it is sometimes called, calcareo^ta 
spar. Many a mountainous district owes its grandeur to 
huge masses of limestone rock, piled one above another in 
the most picturesque variety. The cavities of the darkest 
and most rugged of these rocks are lined with white and 
more or less transparent crystals, whose brilliancy and polish 
the lapidary's art may imitate, but cannot surpass. Strange 
as it may seem, the rocks and the crystals they enclose are 
one and the same substance, composed of the same elements, 
in exactly the same proportion. They consist of carbonate 
of lime, sometimes, it is true, mixed with very small quan- 
tities of other substances. 

Limestone rocks, moreover, contain vast caverns, where 
the same materials assume, under the fashioning hand of 
nature, the appearance of a new substance. As water 
percolates through the rocks above, it carries with it small 
particles .of the calcareous matter of which they are com- 
posed. Collecting in drops on the roof of the cavern, it 
deposits there a thin film of stony sediment, and then, fall- 
ing to the floor, it gradually evaporates, and leaves a sedi- 
ment there also. Every successive drop brings a fresh 
deposit, until huge pillars are formed, those rising from the 
floor being called stalagmitesy while those which increase 
from the roof downwards, like great icicles, receive the 
name of stalactites* Sometimes the two formations meet, 
and form solid columns from top to bottom of the cavern. 
These, continually varying in size and appearance, as fresh 
matter is deposited upon them, eventually fill up the 
whole cavern, and convert it into a deposit of alabaster^ 
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Tbis^ thcn^ is anoUier variety of the same carbonate of 
lime. 

It also occors in the form of marhUy of yarious qualities; 
and the cJtaUc of the English Downs is entirely composed of 
it. In the deep sea^ the coral boilds with it his tiny palace; 
and the little sheMsh forms it into pearhs^ worthy to adorn 
the diadem of kings. 

These are some of the various forms assumed by this 
wonderful substance^ but the list is by no means exhausted. 
Of its uses it is almost needless to speak. What should our 
builders do without marble and limestone? The former is 
employed in the construction of our finest edifices^ and the 
latter^ besides its use as a stone for plainer buildings^ 
furnishes the cement by which all mason-work is kept 
together and consolidated. Lome for agricultural purposes 
is derived from the same source. Chalk is used in gilding 
and several other arts; coral and pearls are esteemed as 
ornaments ; and^ finally, marble is the favourite material of 
the sculptor, in which have been enshrined many of the 
highest triumphs of artbtic genius. 

Lime unites with sulphtmc add to form another impor- 
tant salt, called sulphate of limey or gypgwm. Of this sub- 
stance is composed the well-known plaster of Paris, so 
named &om its being extracted in large quantities at 
Montmartre, near that capital It b extensively employed 
for the purpose of making casts of statues and other objects, 
thus enabling us, at a trifling expense, to multiply faithful 
copies of the admirable works of ancient sculpture. It is 
also used for moulds in the porcelain and earthenware 
manufactures. When crystallized, it is perfectly trans- 
parent, and capable of being split into very thin plates, 
which sometimes served, in ancient times, the purposes of 
glass. In this state, it is called sdenite, A finer quality of 
the same substance, remarkable for its purity and whiteness, 
has received the name of alahaster. It is chiefly found in 
Tuscany, where it is manufactured into gi*aceful vases, and 
other articles of taste. Thus we have two kinds of alabas- 
ter, differing in appearance as well as in composition ; the 
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calcareous variety formerly mentioned being rarely white^ 
but generally veined and clouded with other colours. The 
value attached to these substances in ancient times is well 
illustrated by the interesting occurrence recorded in Matth. 
xxvi 6-13. 


ALT7MIKA. 

SoMB of the rarest and most beautiful productions of the 
mineral kingdom, as well as others less dazzling, but more 
useful, are whoUy or partly composed of alurnma. This 
substance is the oxide of a bluish white metal called alumi- 
nwniy which can be wrought with the same ease as silver, 
and is extensively used by the jeweller and silversmith in 
the production of ornaments for dress. The name is 
derived firom ahm^ a well-known salt, of which alumina 
forms an essential ingredient ; but it is also found in other 
compounds of still greater importance. In a former lesson 
it was stated that a very large proportion of all our rocks 
and stones are compounds of silica; it has now to be 
added, that alumina is one of the substances with which 
that silica is most frequently combined. 

On examining a piece of grcmite^ it will be found that it 
is composed, as its name indeed implies, of grains or coarse 
particles of at least three different kinds of stony substance. 
One of these, the hardest of all, is quartz, which consists of 
silica alone. The others, mica and fel^r^ contain large 
quantities of alumina. The glittering particles in the 
granite are mica, and the great mass of the stone is usually 
fekpar. 

Felspar is, in fact, one of the most abundant substances 
in nature. Gneiss, porphyry, and some other rocks, are, 
like granite, chiefly composed of it. It is found of almost 
every colour, and is often beautifully crystallized. Some of 
its numerous varieties are even valued as ornamental stones. 
But, strange to say, it becomes most interesting when it is 
decomposed^ and passes into the form oikaoHn, or porcelain 
clay, a pure silicate of alumina. This change, the causes of 
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appearance T What are sUOagmitea $ ttalaetUett For what purpoBes do weiiM 
limestone 7 chaUc? marble? pearls? plaster of Paris? "What is selenite? Bs- 
plaln the composition of granite. What is felspar composed of ? mica ? qnartz f 
From what is porcelabi di^ formed, and what Is its composition? How do 
other clays differ from it? Name some of them. For what purposes are they 
useful? What is slate? shale? Which gems are composed almost entirely of 
alumina? Which ofsiUca and alumina? 


ON THB THREATENED INYASION (1803> 

[BoBEBX Haix» a celebrated Baptist preacher and a dirtlnguished theological 
writer, was bom at Amsby in Leicestershire, in 1764, and died at Bristol in 
1831. Mr. Hall was gifted with a powerful and persuasive eloquence; but it 
was his "Sermon on Modem InfldeUty*** that established his fame as a diTine. 
His works haye been collected and published since his death, in six yols. 8vo.} 

Bt a series of oriminal Enterprises^ the liberties of E^opel 
have been gradoally extinguished ; and w^^ are the only 
people in the eastern hemisphere' who are in possession of 
equal laws' and a free oonstitiition. But frdedom, driyen 
from ever J spot on the continent^ is pursued even h^re^ and 
threatened with destruction. The inundation of lawless 
power, after coyering the whole e4rth, threatens to follow 
us h^re ; and w§ are most exiustlj, most critically, placed in 
the only aperture' where it can be successfully repelled — 
in the Therm6pyls9 of the wbrld. As far as the interests of 
freedom' are concerned — the most important by far of 
sublunary interests — y6u, my countrymen, stand in the 
capacity^' of the fedend representatiyes of the human thee ; 
for with y5u it is to determine' (under Qod) in what con- 
dition' the latest posterity shall be b5rn. If liberty, after 
being extinguished on the Cdntinent, is suffered to expire 
hSre, whence is it eyer to emerge' in the midst of that 
thick nightl that will iny^t it? It rem&ins with y5u, then^ 
to decide, whether that freedom, at whOse yoice the king- 
doms of Europe' awoke from the sleep of ages, to run a 
career of yirtuous emul&tion' in eyerything great and good 
-—the freedom' which dispelled the mists of superstition, 
and inyited the nations to behold their G5d, whose magic 
torch! kindled the rays of genius, the enthusiasm of p5etry, 
and the flame of Eloquence — the freedom' which poured 
into our lap' 6pulenoe and kts, and embellished lifoi with 
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inDnmerablo inetitations and imprdyementS; tiH it became a 
theatre of wonderd— it is for yoh to decide^ whether this 
freedom! shall yet survive^ or be covered with a funeral* 
pall, and wrapped in eternal gloom. It is not necessary' to 
await yout determinlition. In the solicitude you feel' to 
approve yourselves worthy of such a trust, every thou^t 
of what is afflicting in w^are, every apprehension of 
dinger ' must vanish, and you are implttient to mingle in 
the battle of the civilized w5rld. 65 then, ye defenders of 
your country, accompanied with every auspicious 6men; 
advance with alacrity into the field, where God himself 1 
musters the host to war. Religion' is to5 much interested 
in your sudc^ssl noil to lend you her .2dd; she will shed ovet 
this enterprise' her sel^ctest influence. While you are 
engaged in the field, many will repair to the cl5set, mdnyl 
to the s^ctuaty; the faithful of every ndme' will employ 
that pr&yer' whieh has power with G5d; the feeble hands, 
which are unequal to any 6ther weapon, will grasp the 
sword of the Spirit; and from myriads of humble' oontrito 
faeirts' the voice of intercession, supplication, and weeping, 
will mingle' in its ascent to heaven, with the shouts of battlel 
and the shock of knhB, And it is next to impbssible for 
victory not to cr5wn your exertions; for the extent of your 
resdurees, under Gtod^ is equal to the justice of your cause. 
But should Providence' determine 6therwise^ should you 
fall in the struggle, should the n&tion fall — you will have 
th^ satisfaction (the purest allotted to man!) of having per- 
formed your pitrt; your names will be enrolled' with the 
most illustrious deM; while posterity to the end of time, as 
ofiben as they rev5lve the events of this period (and they 
will incessantly revolve them) will turn to yoti a reverential 
eje, while they mourn over the freedom 1 which is entombed 
in your sepulchre. I cannot but im&gine' that the virtueut9 
kdroes> legislators, and patriots of every age and country, 
are binding from their elevated s§atsl to witness this con- 
test, as if they Irere incapable, till it be brought to a favour- 
able issue, of enj6ying their eternal rep5se. Enj5y that 
repose' illustrious immortals ! Your mantle f<§ll' when you 
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ascended ; and thousands' inflamed with your spirit, and 
impatient to tread in your steps, are ready to swear by Himl 
that sitteth upon the throne, and liveth for ever and ever, 
they will protect freedom in her last asylum, and never 
desert that catise, which you sustained by your labours, and 
cemented with your blood. 

RoBEUT Hall. 


THE AECTIC EXPEDmON. 

(fon more than three centuries it had been the ambition of brave and skilful 
navigators to immortalize their names bj the discovery of a Korth-wcst 
passage through the Arctic Seas to the golden realms of the East Previoua to 
1845, more than one hundred and twenty expeditions had successively sailed to 
the Kortliem seas in order to discover that mysteiious passage, but had all 
failed in their object. , 

In the spring of 1845, the Erelua and Terror with a gallant crew under the 
command of Sir John Franklin sailed to the far north. Sir John Franklin 
resolved once more to renew bis efforts to solve the great problem of a Korth- 
west passage. For three years nothing was beard of this gallant expedition 
and its leader. Ilie Government sent oat expedition after expedition in search 
of the gallant hero and his crews without any very satisfoctory result. Then 
Lady Franklin, finding the Government unwilling to renew the search, witii a 
devotion that no disappointment could damp, fitted out the Fox and despatclied 
the expediUoQ which, nnder the command of Captain M'Clintock, proved so 
successful. Franklin had discovered the Korth-west passage in 1847, and died 
on the 11th of June that same year, on board his ship.] 

By the pale beams of the aurora darting across the dark 
sky, a little vessel is seen wedged in the ice. Her decks 
being roofed over and covered with snow, she is scarcely to 
be recognized in the icy waste around. Arrested by the 
conglomerated floes, her brave crew have bidden farewell to 
the sun, but not farewell to hope, and not farewell to the 
chivalrous enterprise on which they have gone forth. Here 
they wait till Spring, with smiling face, dancing over the 
dreary region, shall break up their prison by her magic 
tread, and bid them go free ; then, undeterred by past 
dangers, from that vantage-ground they will pursue tiieir 
search. But no ! while apparently stationary, every sur- 
rounding object retaining its relative position, the whole 
icy plain is drifting southwards. Old Winter, indignant at 
their intrusion so near his ancient throne, hurls them back' 
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thirteen hundred miles. Then the ice breaking up with a 
thousand thunders into huge masses^ like so many Titanic 
war-galleySj charges down upon the groaning barque^ which^ 
gallantly fronting the onset, outs her way through the foe. 
Escape from impending destruction is the signal for 
encountering fresh perils. Again that little vessel pene- 
trates the empire of ice — and again its stem monarch clasps 
her in his cold embrace, chains her to his glittering throne, 
and draws around her the dark curtain which no rising sun 
for many weeks shall pierce. 

What is the object of her brave crew? They hope that 
the blessing of those that are *' ready to perish" may fsJl 
upon them, and that '^ the widow's heart may sing for joy." 
Yet how slight their encouragement! Expedition after 
expedition has failed to discover any trace of Franklin and 
his brave companions. Twelve years have elapsed. Still 
another attempt is made. The little vessel ^^Fox" is fitted 
out. M^Clinteck, in the true spirit of a British sailor, 
allured rather than repelled by hardship and danger, at 
woman's* call in the cause of philanthropy, undertakes the 
command. Volunteers, in embarrassing numbers, ask to 
serve in any capacity. They are now (1858) spending 
their second winter in journeys over the ice, with a tempera- 
ture seventy degrees below freezing. At length they dis- 
cover relics of the long-lost voyagers, some of whom may 
still survive in the huts of the Esquimaux. Alas, they find 
a record of disaster. Then a bleached skeleton. A native 
reported that Franklin's party ^'fell down and died as they 
walked along." And now they come to a boat. In it are 
two other skeletons — also precious relics, a watch, a frag- 
ment of slipper worked by loving fingers, a Bible with texts 
interlined. The problem is solved. They are too late to 
receive the blessing of men ready to perish — too late to 
make the widow's heart sing for joy. 

Yet their heroism was not wasted. Nothing kindly, 
bravely done, ever is. The doer at least is bettered. 
Valuable discoveries were made, agonizing suspense was 

* Lady Franklin. 
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ended, fresh testimony was afforded of the value set on 
human life^ additional pledges were given that no English- 
man imperilled in the discharge of duty will be abandoned^ 
the moral nature of those heroic seekers was raised^ and 
their work of charity was looked on with approbation from 
above I 

Newman Hall. 


SIR JOHN FRANKLIN. 

The Polar clouds uplift — ^a moment and no moro^ 
And through the snowy drift we see them on the shore^ 
A band of gallant hearts^ well-ordered^ calm^ and brave. 
Braced for their closing parts, — their long march to the 
grave. 

Through the snow's dazzling blink, into the dark they've 

gone :— 
No pause : the weaker sink, the strong can but strive on, 
Till all the dreary way is dotted with their d^ad, 
And the shy foxes play about each sleeping head. 

Unharmed the wild deer run, to graze along the strand. 
Nor dread the loaded gun beside each sleeping hand. 
The remnant that survive onward like drunkards reel. 
Scarce wotting if alive, but for the pangs they feel. 

The river of their hope at length is drawing nigh^ 

Their snow-blind way they grope, and reach its banks to 

die! 
Thank God, brave Franklin's place was empty in that band! 
He closed his well-ran race not on the iron strand. 

Not under snow-clouds white, by cutting frost-wind driven. 
Did his true spirit fight its shuddering way to heaven ; 
But warm, aboard his ship, with comfort at his side 
And hope upon his lip, the gallant Franklin died. 
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His Ifeart ne'er ached to see his much-loved sailors ta'en ; 
His sailors' pangs were free from their loved captain's pain. 
But though in death apart^ they are together now — 
Calm each enduring hearty — bright each devoted brow I 

Anon. 


**yOU WILL EEPENT IT.'* 


A YOUNO officer' had s5 far forgotten himself, in a moment 
of irritation^ as to strike a private s61dier^ fiill of personal 
dignity (as sometimes happens in Ul ranks); and distin- 
guished for his courage. The inexorable laws of military 
discipline' forbade to the injured s61dier' any prkstical re« 
dress. He could look for no retaliation by ^ts. Wbrds onlyf 
were at his command ; and^ in a tumult of indignation^ as 
he turned away^ the soldier said to his 6fficerl that he would 
" make him repent it." This, wearing the shape of a menace, 
naturally rekindled the officer's anger, and intercepted any 
disposition which might be rising within him' towards a 
sentiment of rem5rse ; and thus the irritation between the 
two young m§n' grew hotter than befbre.^ 

Some w^ks after thisl a partial action took place with the 
hnemj. Suppose yourself a spectator, and looMng down into 
a valley occupied by two Ikrmies. They are fiicing each other, 
you see, in martial arrdy. But it b no more than a skirmish 
which is going on ; in the cdurse of which, however, an occa- 
non suddenly arises' for a desperate service. A redoubt, 
which has fallen into the enemy's h&nds, must be recaptured 
at kaj price, and under circumstances 'of fill but hopeless 
difficulty. A strong p^rty' has volunteered for the service ; 
there is a cry for somebody to hekd them ; you see a soldier 
step out from the r&nks' to assume this dangerous l^ader^ 
ship ; the p4rty' moves rapidly fbrward ; in a few minutes*' 
it is swallowed up from your eyes in clouds of smoke ; for 
6ne h&lf-hour from behind these clouds ' you receivo 
hieroglyphic reports of bloody strife — fierce repeating 
signals, flashes from the guns, rolling musketry, and 
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exulting hurmbs^ adykncing or receding^ slackening or re- 
doiibliDg. 

At length^ all is over; the redoubt has been recovered; that 
which was lost' is found again ; the jewel which had been 
made e&ptive' is ransomed with blood. Crimsoned with 
glorious gore, the wreck of the conquering party is relieved, 
and at liberty to return. From the river' you see it ascend- 
ing. The plume-crested officer in command' rushes forward, 
with his left hand raising his h4ti in homage to the black- 
ened fragments of what once was a flag ; whilst with his 
right hand he seizes that of the leader, though no more than 
a private from the rkoks, Thdt perplexes you not : mys« 
tery you see none in tiiat. For distinctions of order pi^rish, 
ranks are confounded, ^^ high and low" arc words without a 
meaning, and to wr^ck goes every notion or f§eling' that 
divides the noble from the noble, or the brave man from the 
brave. But wherefore is it that now, when suddenly they 
wheel into mutual recognition, suddenly they pause? This 
Bbldier, this 6fficer — who ar^ they? 0, r&der ! 6noe before 
they had stood face to face — ^the soldier it is that was struck; 
the 6fficer it is that striick him. Once a^n they are 
meeting ; and the gaze of Armies' is up6n them. If for a 
mbment' a doubt divides them, in a m6ment' the doubt has 
perished. One gllince exchanged betw^n them' publishes 
the forgivenessi that is sealed for ^ver. As one who recov- 
ers a brother whom he had accounted de£d, the officer 
sprang fbrward, threw his arms around the neck of the 
86ldier and kissed him, as if he were some martyr' glorified 
by that shadow of de&th' from which he was retibrning; 
whilst on kia part, the sbldier, stepping back, and carrying 
his open hand through the beautiful motions of the military 
Falute to a 6up6rior, makes this immortal answer— -that 
answer' which shut up for ever the memory of the indignity 
6ffered to him, even whilst for the llust time alluding to it : 
— *' Sir," he said, '^ I told you before' that I would make you 
rej)€nt it,** 

De Quinoey. 
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PLATINUM, GOLD, MEECDHY. 
Frou tho metallic bases of soda, limo^ and alumina, and a 
few others of liic character, i/ic metaig proper are distin- 
guished b J their groat weight, in which they Eurpses all other 
Eubstances. Some of them are found in a pure, or (as it ia 
usually called) native state ; but a much greater number 
have to be separated, by artificial means, from compounds 
called ores. These ores always contun one or more non- 
metsUio elements. When two metals combine together, tho 
result is not called an ore, but an aVfyy, unless ono of them 
is mercury, in which case it is called an amalgam^ 

The most important metals are platinum, gold, mercury, 
silver, copper, tin, lead, and iron. 

Platinum is chiefly procured from the Ural mountains 
and &om South America. It is the heaviest substance 
known, weighing more than twenty times its own bulk of 
water. But it is chiefly remarkable for its refractory and 
nnalterable nature, even when exposed to intense beat, or 
to the action of those acids by which most other metals are 
dissolved. It is capablo of taking a good polish, and is not 
liable to nist or tarnish. These qualities render it extremely 
usefiil in the construction of many philosophical instru- 
ments, such as crucibles, mirrors for telescopes, meMuring 
rods, pendulums, watch wheels, and the like. 
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Oold has been known from the earliest times. The 
mummies of Egypt are adorned with it^ and medals of it 
still exist, which are of very high antiquity. Not long ago, 
our supplies were mostly derived from Siberia, the west 
coast of Africa, Peru, and Brazil; but the gold-fields of 
those districts have been completely thrown into the shade 
by the announcement of successive discoveries in California, 
Australia, New Zealand, and British Columbia. From these 
places most of our gold is now obtained. It occurs native, 
or alloyed with silver, and sometimes also with small quan- 
tities of copper and iron, either in veins traversing quartz 
and similar rocks, or in beds of sand and other alluvial 
substances that have been washed down by rivers^ Its 
beautiful colour, and the splendid polish it is capable of re- 
ceiving, have caused it to be largely employed for decorative 
purposes. Objects of pure gold, however, would not only 
be too expensive, but too soft to retain their shape ; and 
hence, in Europe at least, it is usually alloyed with copper 
or some other metal. Fortunately for luxury, the extreme 
malleability of gold enables us to cover with it all sorts of 
substances, which thus acquire, externally, the same bril- 
liancy as the metal itself. The gold leaf used for this pur- 
pose is said to be, in some cases, a thousand times thinner 
than paper. Gold is also the most ductile of the metals ; 
one ounce of it may be drawn out into a wire several miles 
long ; and the same quantity is sufficient to gild a silver 
wire whose length would be measured by hundreds of 
miles. 

Gold is well known to be the symbol of wealth, and the 
standard of value for other substances. For coinage it is 
admirably adapted ; it has a high intrinsic value, increased 
by its scarcity ; it is also very durable, capable of exact 
subdivision, and easily distinguished from other substances. 
The sterling gold, of which sovereigns are made, contains 
twenty-two parts of pure metal to two of alloy. 

Mercunfy or Quicksilver, is remarkable as the only metal 
which remains fluid at the ordinary temperature of the 
atmosphere. In this, its usual state, it has the brilliant 
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whiteness of silver, and, when pure, neither rusts nor tar- 
nishes bj exposure. It is very heavy, has neither taste nor 
smell, and feels particularly cold. The most important ore 
of mercury is dnndbar^ a compound of the metal with sul- 
phur. It is found in several localities, of which the most 
celebrated are Almaden in Spain, and Idria in the south of 
Austria. Quite recently it has been discovered in great 
abundance, and of remarkable purity, in California. 

The uses of mercury are many and important. Calomel, 
(me of its compounds, is a valuable medicine ; another, cor- 
rosive sidiUmcUe, containing exactly the same elements in a 
different proportion, is a deadly poison. Mercury is also an 
ingredient of the beautiful pigment called vermilion^ and 
forms with tin an amalgam used for silvering the backs of 
looking glasses. Every one has seen the little tube of mer- 
cury in the barometer and thermometer, the construction of 
which will be afterwards described. But perhaps the most 
important application of this metal is that by which silver 
and gold are separated from their ores. 


SILVEB, COPPEE, TIN, LEAD. 

Silver is so well known as hardly to need description. When 
pure, it is white and brilliant, but it becomes tarnished by 
exposure to the air. It is very maHeable, flexible, and 
ductile. Native silver is sometimes found in grains, and 
sometimes in larger masses, but it is from ores that our 
supplies of this valuable metal are chiefly obtained. Of 
these ores, the most important are atdphwrets, or compounds 
of the metal with sulphur. They often contain other metals 
besides silver. Galena^ for example, though considerable 
quantities of silver are sometimes extracted from it, is 
properly an ore of lead. Among the principal silver mines 
may be mentioned those of Mexico and Peru, of the Hartz 
mountains in Germany, and of Eongsberg in Norway. 

A curious plaj[i is adopted for separating this metal from 
its ores. The ores, after various preparations, are mixed 
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with mercury, which amalgamates with the silver; the 
amalgam so formed is then run off, and suhjected to firc^ 
which drives off the mercury in vapour, leaving the silver 
nearly in a state of purity. Silver is never used quite pure, 
but always alloyed with copper, to render it harder and 
more durable. It is not affected by any of the substances 
generally used as food ; hence, being at once cleanly and 
beautiful, it is admirably adapted for culinary and domestic 
purposes. It is also formed into vases, candelabra, statues, 
and other ornamental articles. As a medium of exchange it 
was used as early as the days of Abraham (Gen. xxiii. 15, 16). 

Coppery if not the most important of the metals, is iin> 
questionably one of very general utility. It is highly 
malleable, flexible, and ductile, harder and more elastic 
than silver, more fusible than iron, and the most sonorous 
of all the metals. It occurs native in many parts of the 
world. In America, large masses of native copper are met 
with, sometimes lying on the surface of the soil. The most 
abundant ore of this metal is usually known as yellow cop- 
per ^ or copper pyrites j and contains nearly equal quantities 
of copper, iron, and sulphur. It is found in various locali- 
ties, both in our own and other countries. A richer but 
less plentiful ore of copper is the red oxtde^ which yields 
four-fifths of its own weight of metal. 

Copper and its alloys are applied to purposes innumer- 
able. We cover the hulls of ships with plates of it, and we 
form it into cauldrons, distilling apparatus, cooking utensils, 
&c. For the latter purpose it is, to a certain extent, 
dangerous ; one of its salts, called verdigris, which it gener- 
ates when acted on by certain acids, being a virulent poison. 
Hence the inside of copper vessels is usually coated with tin. 
An immense quantity of copper is used for coin, for which 
purpose it is generally more or less alloyed. Its alloys arc^ 
indeed, still more important than the metal itself. It would 
be impossible to enumerate all the articles, from a pin to a 
cannon, which are made of alloys of this metal with tin or 
Bine, or both together, and occasionally with nickel, lead, 
and iron. These alloys are known under various names. 
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such 03 brass, bronze, bell-metal, gun-metal, piuclibeck, 
German silver, &c. 

Tin has long been known and worked in this country. It 
was the tin mines of Cornwall that first led the Phoenicians, 
the great merchants of ancient times, to visit our island 
shores. The only important ore of tin is an oxide, of which 
the metal forms about three-fourths by weight. It is found 
in abundance in various countries ; the mines of Cornwall 
alone yield 5000 tons annually. Some of the uses of this 
metal have been already mentioned. It is, besides, largely 
employed for covering sheet iron, which, when so covered, 
is called tin-plate. This tinned iron is manufactured into 
cheap and useful articles for domestic purposes. 

Lead is a well known metal, proverbially heavy, very 
malleable, but soft and inelastic. It is said to be found 
native in lava, but it is chiefly procured from a sulphuret 
called galenay of which (as already stated) some varieties 
contain silver as well as lead. The lead mines of Britain 
produce in one year little less than 100,000 tons. It can 
scarcely be necessary to dwell upon the uses of this metal. 
Roofs of houses are covered with it, and gutters are made 
of it to carry off the rain that collects on slates or thatch. 
Water pipes and tanks, window frames, coffins, bullets for 
guns ' and pistols, shot, and many other articles, are also 
made of lead. It is worth while to add that an alloy of lead 
and antimony is used for printing -types, to which the civil- 
ization of the world is so much indebted. 


IPvOK. 


Iron is by far the most important of all the metals. It 
pervades, more or less^ almost every object in nature. It 
exists both in plants and animals, and it is the colouring 
matter of many earths and stones. So extremely various 
are the forms in which it occurs, and so different the pro- 
portions in which it is combined with other minerals, that 
it is difficult to separate the ores of iron from those sub- 
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stances in which the metal is merely an accidental or acces* 
sary ingredient. 

Iron occurs native^ but not abundantly. Curious masses 
of it are sometimes found lying on the surface of the ground^ 
and are believed to have fallen from the sky ; whence they 
have come it is very difficult to say. The iron of these 
remarkable productions is called meteoric. 

Among the ores of iron^ which are numerous and ex- 
tremely various^ there are two important oxides^ distinguished 
as the 'blou:k oxide ^ magnetic iron ore, or loadstone^ and thd 
red oxide, or hxmatite. The former is remarkable for the 
possession^ in its natural state^ of those properties from 
which the needle of the mariner's compass derives its value. 
It is the principal ore of iron in Norway^ Sweden^ and Russia^ 
and the iron manufactured from it^ in these countries^ is of 
the very best quality. A beautiful crystallized variety of the 
red oxide^ called specular iron ore, is found in many parts of 
Europe. The finest specimens are from the island of Elba^ 
in which valuable iron mines have been worked from a re- 
mote period. Similar in composition is commoti haematite^ 
which^ as the name implies^ is usually of a blood-red colour^ 
though the same name is applied^ not quite properly^ to other 
varieties of darker hue. 

To us in this country^ the most interesting ores of iron 
are carbonates more or less pure. One of these^ called 
spathose iron ore, not only yields the best iron for conver- 
sion into steely but is iteelf a kind of natural steel. But 
almost all the iron manufactured in Great Britain is obtained 
from an impure carbonate^ called clay ironstone. It con- 
tains from 25 to 40 per cent, of metal^ mixed with car- 
bonaceous and clayey substances. The importance of this 
mineral may be conceived from the fact^ that it yields^ in 
Britain alone^ from three to four millions of tons of iron 
every year. 

The process by which the iron is manufactured is ealled 
smelting. In huge conical kilns of brick^ built expressly for 
the purpose^ the smelting fires are kept burning ineessantly 
for years together^ their lurid gleams lighting up the sky, 
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in the night-time^ to a distance of many miles. The 
materials are supplied from above^ and through an open^^ 
ing at the bottom the melted iron is^ from time to time^ 
run oif into moulds of sand. Here it cools in the form 
of short bars called pigs. This pig iron is also called 
cast iron^ and may be again converted^ by various pro- 
cesses of melting and hammering, into malleable iron, which 
differs from cast iron in being softer and more tenacious. 
Steel is a compound of iron with carbon ; it is prepared 
by embedding bars of malleable iron in powdered charcoal, 
and exposing them for many hours to an intense heat. 

Of tlie importance of iron in commerce and the arts it is 
not easy to form an adequate conception. It is extensively 
employed in war as well as in the pursuits of peace. 
Swords^ sabres, and bayonets, are made of iron in the form 
of steeL Showers of iron shot and shell, discharged by 
cannon and mortars of iron, spread death on many a battle- 
field. And on the sea, if not on land, it affords also the 
chief means of defence. Iron monsters of invulnerable 
strength are fast taking the place of our '^ wooden walls.'' 
But the same substance is also formed into many objects 
tending to unite mankind into one great conmiunity of 
friends. Bailways are now so numerous, that the quantity 
of iron required for these extraordinary creations of our 
time is immense. Add to this the thousands of miles of iron 
pipes for the distribution of water and gas in our towns ; 
the bridges, pillars, railings, and balconies ; the chains, 
wire-ropes, and wire for every conceivable purpose ; the 
iron bedsteads for hospitals, barracks, and private houses ; 
the grates, stoves, fire-irons, and culinary vessels; the 
ploughs^ scythes, spades, and agricultural implements of 
every variety ; machinery of all kinds ; tools for every species 
of handicraft; horse-shoes and tires of wheels; springs of all 
sorts, from the ponderous and powerful springs of railway 
carriages to the feather springs of our chronometers and 
watches; and the countless myriads of nails, screws, needles, 
and articles of cutlery of every description. 

It id a very fortunate ckcumstance, that in most cases 
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the ironstone^ and the coal necessary for smelting it, ar^ 
found in the same locality. The coalfields of central Scot- 
land; Staffordshire^ and South Wales, supply a large pro- 
portion of the iron produced in the United Kingdom. 
Indeed, these two minerals, coal and iron, form together 
one of the chief sources of our country's greatness. If 
Providence has denied us mines of gold, there is ample 
compensation in these rougher substances, and in the 
admirable sagacity, a much richer present of the Creator, 
which enables us to turn His gifts to so good account. 

QUESTIONS FOB EXAMINATION. 

When are metals said to be native ? What is an ore? an alloy? an amalgam ? 
Name the most important metals. Where do we get platinum? Describe it. 
What is it used for ? Where do we get most of our gold ? Ii'or what qualities 
is gold remarkable ? Why is it weU suited for coinage ? What is the principal 
ore of mercury? Where does silver occur native ? For what purposes is It used ? 
From what ores is silver obtained? How is it separated from them? Why is 
it suitable for domestic articles? Does copper occur native? Where? From 
wliat ores is it obtahied? What is it used for? What alloys of copper are im« 
portant? Where are there tin mhies? What is the chief ore of lead? What is 
lead used for? Which is the most important of the metals? Describe its ores. 
Which ore of hron is chiefly worked in Sweden? in Russia? in Britafn? How is 
the iron separated from its ores? Distinguish between cast iron, malleable iron, 
and steel What are meant by pigs of iron ? Show that iron ia very useful. 


NELSON. 


Horatio Nelson, England's greatest naval hero, was the 
fourth son of the Rev. Edmund Nelson, rector of Burnham 
Thorpe, in Norfolk, where Horatio was bom in 1758. 
He received his early education first at Norwich, and next 
at North Walsham ; but in his twelfth year he became a 
midshipman under his uncle. Captain Suckling, of the 
" Raisonable." Soon after this he sailed to the West 
Indies in a merchant ship, and on his return was admitted 
on board the '^Carcass," one of the vessels sent on an 
expedition to the North Pole, under the orders of Captain 
Phipps, In 1777 he obtained the rank of lieutenant, and 
in 1 779 that of post-captain. 

At the commencement of the war with France he wa.s 
nominated to the " Agamemnon" of C4 guns, on board of 
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vhich he sailed to the Mediterraneao^ and was at the taking 
of Toulon. He was also present at the siege of Bastia^ 
where he served at the batteries with a body of seamen ; 
and while thus employed he lost an eye. While on that 
station his daring intrepidity and unceasing activity were 
such^ that his name was dreaded throughout the shores of 
the Mediterranean. In 1796 he was appointed commodore 
on board '^ La Minerve." Soon after this he descried the 
Spanish fleet^ and steered with the intelligence to Sir John 
Jervis^ off St. Vincent. He had scarcely done so when the 
enemy hove in sight^ and a close action ensued, in which 
Commodore Nelson greatly distinguished himself, having 
boarded and captured no fewer than three of the enemy's 
ships. For his share in this glorious victory, the commo- 
dore was honoured with the order of the Bath; and having 
soon afterwards hoisted his flag as rear-admiral of the blue, 
he was appointed to command the inner squadron at the 
blockade of Cadiz. 

The next exploit in which he was engaged was an attempt 
to take possession of Teneriffe; which design failed, and 
Nelson lost his right arm by a cannon-shot, and narrowly 
escaped with his life by the devotion of his step-son. Cap- 
tain Nisbet, who carried him off on his back to a boat, after 
lying senseless and exhausted for several hours upon the 
ground. In 1798 he was sent up the Mediterranean, to 
watch the progress of the armament at Toulon, destined for 
the conveyance of Buonaparte and his army to Egypt. Not- 
withstanding the strictest vigilance, this fleet found means 
to escape, but was followed by Nelson, and, after various 
disappointments, traced to the bay of Aboukir. Here 
he commenced an immediate attack, and by a manoeuvre 
of equal boldness and ability, sailed between the enemy 
and the land, though exposed to a double fire. The result 
was a victory so glorious and decisive, that all the French 
vessels, with the exception of two men-of-war and two 
frigates, were taken or destroyed. This achievement was 
rewarded with the title of Baron Nelson of the Nile, and an 
additional pension of £2000, besides the estate and duke* 
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dom of Bronte in Sicily^ and high honours conferred by the 
Tarkish Saltan. On his return to England he was received 
with enthusiastic joy, and was created Viscount. 

In 1803, hostilities again recommencing with France, he 
fuled for the Mediterranean, and took the command of that 
station on board the ^* Victory.'' Notwithstanding all his 
?igilance, the French fleet escaped from Toulon, and was 
joined by that of Cadiz ; of which being apprised, he pur- 
sued them to the West Indies with a fiir inferior force. The 
combined squadrons, struck with terror, returned without 
effecting anything; and Admiral Nelson, after visiting 
England, again joined his fleet ofif Cadiz. The French under 
Admiral Villeneuve, and the Spaniards under Qravina, 
ventured out with a number of troops on board, Oct. 19, 
1805, and on the 2l6t, about noon, the action began off 
Cape Trafalgar. Lord Nelson ordered his ship, the ** Vic- 
tory," to be carried alongside his old antagonist, the 
^' Santissima Trinidada," where he was exposed to a seyero 
fire of musketry ; and not taking the precaution to coyer 
bis coat, which was decorated with his star and other badges 
of distinction, he became an object for the riflemen placed 
purposely in the tops of the ^' Bucentaur," which lay on bia 
quarter. In the middle of the engagement, a musket-ball 
ilruck him on the left shoulder, and passing through the 
spine, lodged in the muscles of his back. He lived just long 
enough to be acquainted with the number of ships that had 
been captured, and his last words were, '^ I have done m j 
duty ; I i^raise Qod for it.'' 

The mighty spirit of Nelson was epitomised in the signal 
which he hoisted on commencing this action — ^^' England 
expects that every man will do his duty !"— a sentence that 
not only testified the pure Spartan loye of country which 
animated his own breast, but preyed the philosophical tact 
which inspired him to strike upon the strongest chord that 
could vibrate in every surrounding bosom. His remains 
were brought to this country, and buried vrith unprece- 
dented honours in St. Paul's cathedral, where a suitable 
monument has been erected to his memory. 
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DEATH OF NELSON. 

The death of N^lson^ was felt in England! as something m6re 
than a piiblio calamity; m6n stiirted at the intdUigenoe, and 
tarned plile, as if they had heard of the ]6ss of a dear 
friend. An object of our admiration and afif^tion, of onr 
pride and of our hopes^ was suddenly tdiken from us ; and 
it seemed' as if we had never till th^n known' how deeply 
we loved and reverenced him. What the country had lost 
in its great naval hero — the greatest of our 6wn and of all 
former times — was scarcely taken into the account of grief. 
So perfectly^ indeed^ had he performed his p&rt^ that the 
mStritime war^ after the battle of Traf&lgar^ was considered 
at an dnd. The fleets of the 6nemyl were not merely de« 
feated; but destroyed; new n&vies' must be built^ and a new 
race of seamen rtered for them^ before the possibility of 
their invading our shdres* could again be contemplated. It 
was not, therefore, from any selfish reflection upon the 
magnitude of our 16ss that we mourned for him : the 
general sorrow^ was of a higher character. The people of 
England grieved^ that funeral ceremonies, and public monu- 
ments, and posthumous rew&rds, were all that they could 
n5w bestow upon him' whom the king, the legislature, and 
the nfition' would have alike delighted to honour; whom every 
t6ngue would have blessed ; whose presence, in every vil- 
lage through which he might have p&sed, would have 
wakened the ch^ch-bells, have given school-boys a hbliday, 
have drawn children from their spbrts to g&ze upon him, 
and 51d men from the chimney-corner' to look upon N6lson 
ere they died. . . • There was reason to suppose, from 
the appearances upon opening his b6dy, that, in the course 
of nature, he might have attained; like his fdther, to a good 
old igjd. Yet he cannot be said to have fallen prematfirely, 
whose work was ddne; nor ought he to be lamented, who 
died so full of hdnours, and at the height of human flkme. 
The most triidmphant death' is thfit of the martyr; the most 
6wfiil, th&t of the martyred pMiriot ; the most splendid, that 
of the h^ in the hour of viotory ; — and if the chariot and 
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tiie horses of fire' had been vouchsafed for Nelson's transit 
tion^ he could scarcely have departed in a brighter bhize of 
glory. He has leflb us, not indeed his mantle of inspiration^ 
but a n&me and an exdmple' which are at this h6ur* inspir- 
ing thdusands of the youth of England — a name which is 
our pride^ and an example^ which will continue to be our 
•hi^Id and our strength. 

SOUTHEY. 


THE MABINEBS OF ENGLAND. 

Ye mariners of England I 

That guard our native seas; 
Whose flag has braved^ a thousand years^ 

The battle and the breeze I 
Your glorious standard launch again^ 

To match another foe ! 
And sweep through the deep^ 

While the stormy winds do blow; 
While the battle rages loud and long. 

And the stormy winds do blow. 

The spirits of your fathers 

Shall start from every wave ! — 
For the deck it was their field of fame^ 

And ocean was their grave: 
Where Blake and mighty Nelson fell. 

Your manly hearts shall glow. 
As ye sweep through the deep, 

While the stormy winds do blow, 
While the battle rages loud and long, 

And the stormy winds do blow. 

Britannia needs no bulwarks. 

No towers along the steep, 
Her march is o'er the mountain-wavoB, 

Her home is on the deep. 
With thunders from her native oak. 

She quells the floods below^— 
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As thoy roar on the shore. 

When the stormy winds do blow; 
When the battle rages loud and long^ 

And the stormy winds do blow. 

The meteor-flag of England 

Shall yet terrific bum; 
Till danger's troubled night depart. 

And the star of peace return. 
Then, then, ye ocean-warriors ! 

Our song and feast shall flow 
To the fame of your name. 

When the storm has ceased to blow; 
When the fiery fight is heard no more. 

And the storm has ceased to blow. 

Cami'lej.l. 


PKOGKliSS OF SOCIETY. 

In barbarous countries we find men scattered in small num- 
bers over a wide extent of territory, living by hunting or 
fishing, or both combined; every man supplies his own wantB 
directly ; he makes his own bow and arrows ; he kills a 
buffalo for himself ; with hides stripped and dressed by him- 
self, he constructs his own robe or tent; he lives from hand 
to mouth, feasting voraciously to-day, then starving till 
another supply of food can be obtained ; ever on the verge 
of flimine, and eking out a precarious bubsistence by robbery 
and murder, which he calls war. All but the strong perish 
in early years, and the average duration of life is low. If 
wo contemplate the pastoral life instead of that of hunting 
and fishing, still we find that large tracts of country arc 
needed for the maintenance of few people. If the earth is 
at all cultivated, it is with the rudest implements, and the 
produco is proportionally scanty. So long as each man is 
entirely occupied in providing for his own wants, progress 
18 impossible. So soon, however, as by the gradual and 
dow introduction of better implements, ai^d thp a^quiicmeut 
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of greater skilly agriculture becomes more productive^ and 
the labour of one man becomes sufficient for the support of 
more than one^ — the first condition of progress is realised^ 
and the labour of some is now set free for other occupa- 
tions. Food and clothing^ fuel and shelter^ are the first 
necessaries of life. But instead of every man preparing all 
these for himself directly — ^instead of every man making for 
himself all that he requires^ gradually one man begins to 
construct one article or set of articles only^ while another 
devotes himself to another, with a consequent great increase 
of productiveness in each case, from increased skill and 
economy of time ; in other words, the division of labour is 
beguD. But so soon as the industry of the community is 
thus divided, and that of each thus restricted, as each still 
requires all the articles which before he constructed for 
himself, he can obtain them only from those who employ 
themselves in their production^ and this ho can do only by 
giving some of his own product as an equivalent — ^in other 
words, by eocchange. Division of labour and exchange are 
thus simultaneous in their origin. From the introduction 
of exchange, industrial progress gains a fresh life. In- 
dustry having been thus rendered more productive than 
before, subsistence is now provided for a larger number of 
persons. The reward of industry increasing with its pro- 
ductiveness, ingenuity is stimulated to the invention of 
improved methods, and of improved instruments called toolsy 
or viachiiies. 

Population, having meantime increased, the land avail- 
able for production becomes more and more fully appropri- 
ated ; and as one portion is more fertile, or more advanta- 
geously situated than another, it becomes more advantageous 
to pay a portion of the produce for the right to cultivate a 
more productive soil, than to cultivate an inferior one even 
for nothing ; for instance, to pay ten measures of gcsAn for 
a soil which produces fifty measures, than nothing for a soil 
which produces, say, thirty or thirty-five ; and hence arises 
what we call rent. But, meantime also, the produotiveneae 
of industry having become greater in proportion to the oou> 
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Bumption of its produce, the process of accumulation goes 
on^ and the unconsumed results of previous labour swell to 
larger proportions. 

As industry extends and wealth increases, it is early found 
necessary to provide for the security of property, for the 
suppression of violence and fraud, and for the settlement of 
disputes that will here and there arise, even without evil in- 
tention on either side. Hence all the machinery of courts 
of justice, and of government, from its highest to its lowest 
functionary. As these, though not in themselves directly 
producers, are indispensable to production, and exist for the 
welfare of all, they must be maintained at the expense of all; 
hence comes taxation of various kinds, which it is the bus- 
iness of the legislature to impose justly, and in the way least 
likely to fetter industry, and prevent increase of wealth. 

Dr. Hodgson. 


THE SONG OF THE SHIET. 

[Thomas Hood was the non of a bookseller in London. He was bom in 1798, 
and died in 1845. He abandoned his original profession of an engraver when 
he witnessed the popularity of his sportive muse. Hood is chiefly distinguished 
as s punster and a satirist, but some of his smaller pieces, such as " Ilie Song 
of the Shirt," are stamped with the purest character of poetry.] 

With fingers weary and worn. 

With eyelids heavy and red, 
A woman sat in unwomanly rags. 

Plying her needle and thread. 
Stitch ! stitch ! stitch I 

In poverty, hunger, and dirt. 
And still with a voice of dolorous pitch 

She sang the '^ Song of the Shirt 1" 

Work! work I workl 

While the cock is crowing aloof I 
And work I work ! work I 

Till the stars shine through the roof I 
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It'6 oil ! to be a slave 

Along \nih. the barbarous Turk, 
Where woman has never a soul to save^ 

If this is Christian work ! 

Work ! work ! work I 

1^11 the brain begins to swim ; 
Work ! work ! work ! 

TOl the eyes arc heavy and dim ! 
Seam and gusset and band^ 

Band and gusset and seam^ 
Till over the buttons I fall asleep. 

And sew them on in a dream ! 

Oh^ men ! with sisters dear ! 

Oh^ men ! with mothers and wives I 
It is not linen you're wearing out. 

But human creatures' lives ! 
Stitch ! stitch I stitch ! 

In poverty, hunger and dirt. 
Sewing, at once, with a double thread, 

A shroud as well as a shirt. 

But why do 1 talk of Death, 

That phantom of grisly bouc? 
I hardly fear his terrible shape. 

It seems so like my own — 
It seems so like my own. 

Because of the fasts I keep, 
Oh, God I that bread should be so dear, 

And flesh and blood so cheap ! 

Work ! work ! work ! 

My labour never flags ; 
And what are its wages ? a bed of straw, 

A crust of bread and rags. 
That shatter'd roof— and this naked floor- 

A table — ^a broken chair — 
And a wall so blank, my shadow I thank 

For sometimes falling there ! 
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Work I work ! work ! 

From weary cbimo to chimc^ 
Work ! work ! work ! 

As prisoners work for crime ! 
Band and gusset and seani^ 

Seam and gusset and band. 
Till the heart is sick, and the brain benumbed^ 

As well as the weary hand. 

Work ! work ! work ! 

In the dull December light ; 
And work I work ! work ! 

When the weather is warm and bright 1 
While underneath the eaves 

The brooding swallows cling. 
As if to show me their sunny backs. 

And twit me with the spring. 

Oh ! but to breathe the breath 

Of the cowslip and primrose sweet 1 
With the sky above my head. 

And the grass beneath my feet. 
For only one short hour 

To feel as I used to feci. 
Before I knew the woes of want. 

And the walk that costs a meal 1 

Oh ! but for one short hour — 

A respite, however brief ! 
No blessed leism'c for love or hope, 

But only time for grief ! 
A little weeping would ease my heart, 

But in their briny bed 
Wy tears must stop, for every drop 

Hinders the needle and thread ! 

With fingers weary and worn. 

With eyelids heavy and red, 
A woman sat in unwomanly rags, 

Plying her needle and thread. 
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HOW BOCKS ARE FOBHED. 


Stitch ! stitch I stitch ! 

In poverty^ hunger^ and dirt^ 
And still with a voice of dolorous pitchy 
Would that its tone could reach the rich ! 

She sang this ^^ Song of the Shirt." 


Hood. 


FIRST NOTIONS OF GEOLOGY. 


AgglomefoJUt [Cbd, glomus,!*.) to collect 

into a mass. 
AqVieouSf (aqua, L.) 
DUrituB, [de, tero, L.) the waste of 

rocks, &c.. washed down by streams. 
Fossil, ifodio, L.) Lit. anything dug 

oat of the earth. 
Fusion, (/undo, L.) the state of being 

melted. 
Qeology, {ge, logos, G.) 
igneous, Jignis, L.) 
Metamorphie, (meta, morphs, G.) 
Naturalist, one who studies natural 

history. 
Oolite, {oSn, Uthos, 6.) ec^g-stone— so 

called from its resemblance to the 

roes of fishes. 


Petrified, {pelros, 6.) turned into 

stone. 
Phenomenon; Flur. Phenomena, iphai- 

no, G.) an appearanca 
Primary, (primus, L.) first in order. 
Schist, (sefazo, G.) a kind of stone easily 

split. 
Secondary, (seeundus, sequor,!*.) next 

to the primary. 
Stratum, (stemo, L.) a bed or layer. 

Hence stratified, unstratified, strati' 

ficcUion, 
Tertiary, (ter^u«,L.} next to the secon- 
dary. 
Transition, Itrans, eo, L.) 
Volcano { Vuleantis, thegod of fire, L.} a 

burning mountain. Hence volcanic. 


HOW ROCKS ARE FORMED. 

The crust of the earth is that portion of it^ from the surface 
downwards^ which man has been able to explore. It is the 
business of geology to inquire of what materials this crust is 
composed^ and how they have come to assume the forms in 
which we now find them. These materials are all included 
under the general name of rocks. It is not necessary that a 
substance be hard and stony, in order to be called by geolo- 
gists a rockj for they apply the name to sand, clay, and mud, 
as well as to granite and limestone. 

As the earth has a diameter of nearly 8000 miles, it is 
obvious that only a very small portion of its whole mass is 
accessible to us. Of its vast interior we know nothing with 
certainty. There are, indeed, plausible grounds for con- 
jecturing that, beyond a certain depth, stones, metals, and 
all other substances, are in a state of fusion, and that the 
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centre of this oar fair world is nothing else than a huge 
cauldron of liquid fire. Though this is by no means certain^ 
it cannot be doubted that there are in its interior more or 
less extensive reservoirs of melted matter^ which now and 
again finds its way to the surface. It is by the action of 
these internal fires that such phenomena as volcanoes and 
earthquakes are accounted for. 

Volcanoes throw out immense quantities of dust^ mud^ 
and liquid matter called lava^ which spread over the sur- 
rounding country^ and solidify iuto rocks. By these sub- 
stances the surface of a large district is often completely 
changed. The courses of streams are diverted, and some- 
times so obstructed that the water accumulates and forms 
lakes. Valleys are filled up, trees and fields buried, and 
whole towns submerged beneath the fiery torrent. Such is 
one of the causes that contribute to the formation of rocks. 

The rocks which owe their origin to the agency of fire 
are called igneous^ and are found in many places where no 
volcanoes are known to have been in actual operation within 
the period embraced by historic records. They are usually 
hard, of rugged and irregular outline, and more or less 
crystalline in structure. The granite, porphyry, whinstone, 
and basalt, of which our sublimest and most picturesque 
bills, cliffs, and caverns are formed, bear evident marks of 
igneous origin, whether they were produced by volcanic 
fires, or by the action of the same element on a still grander 
and more extensive scale. 

But there is another and quieter agency by which a great 
proportion of the rocks of the earth have been produced. 
We are wont to speak of the ^'everlasting hills," without 
thinking that every one of our hills is constantly wearing 
away. But we cannot help seeing, if we will take the 
trouble to consider the matter, that this is the case. The 
streams which run down their sides have hollowed out 
for themselves channels that are ever deepening. When 
swollen by rains, the quantity of detritus which they carry 
down is often astonishingly large. But, even in their ordi- 
nary state, there is always more or less waste of the rooka 
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and stones over whieh they flow^ an uneeasing transportation 
of matter towards the sea. Again^ the moisture of tho at- 
mosphere penetrates many hard and solid rocks^ and^ when 
frost sets in^ expands (as water in freezing always does) 
with a foroe sufficient to loosen little fragments^ which soon 
fall oS, and crumble into sand. Slowly^ yet surely^ this 
sand is washed down by rains^ first into the nearest stream^ 
and thence onwards to the sea. 

The sea itself, too, is constantly eating up the land. 
Where the coast is low and sandy, this process goes on 
rapidly, but it is distinctly visible even on the rockiest 
shores. The waves, breaking against the bottom of the 
cUfifs, gradually undermine them, so that fragments from 
time to time tumble down from above. These are ex- 
posed to the action of the ever-returning waters, the 
smaller pieces being dashed backwards and forwards till 
every corner is rubbed o£P, and they become as smooth and 
round as art itself could make them. The sandy matter 
which this constant wear produces, is deposited, like the 
detritus of rivers, in the bottom of tho sea. There, in the 
course of long ages, are formed thick layers of sand, mud, 
stones, and other substances, which gradually consolidate 
into rocks. Sach rooks, being formed by tho action of 
water, are called aqiteoua. 

This process of disintegration, to which the surface of the 
earth is everywhere exposed, is slow indeed, but it is un- 
ceasing. The dry land is daily crumbling away; and were 
there no counteracting influoncc, every continent and island 
would at length disappear, and again, as of old, when the 
fountabs of the great deep were broken up, 

** A shorolcsB ocean tumble round the glubc.'* 


ARRANGEMENT OF ROCKS. 


It is to tho earthquake and similar agencies, tho result of 
subterranean forces, that we are indebted for couiiteracting 
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those disiQtegrating processes^ which tend to redace the 
earth's surface to one common leveL The influence of 
earthquakes on the general configuration of a country is 
prodigious^ the whole slope and drainage being sometimes 
changed. Large tracts of ground are often elevated bj the^e 
terrible phenomena above their former level, and often de- 
pressed below it. Even when there is no sudden or violent 
convulsion, such elevations and depressions frequently go on 
gradually and in silence, till what was once the bottom of the 
sea comes to be the mountain top. So extensive have such 
changes been, that there is probably no part of the earth's 
surface which has not been long under water, and no part 
of it which has not at some time or other been dry land. 
Thus it is that aqueous rocks are found at great distances 
from the sea. 

It is believed that nearly all the rocks of the earth's orast 
have been produced by such causes as were described in last 
lesson, acting through cycles of immense duration, too vast 
for human minds to grasp. If we keep this in view, and 
remember also how the earthquake and kindred forces sud- 
denly or gradually disturb levels, and alter the boundaries 
of land and sea, we shall the more easily comprehend the 
order in which the various kinds of rock are now actually 
found to occur. 

Lowest and most ancient are igneous rocks, forming, as it 
were, the groundwork or basis on which the superstructure 
of the earth's crust is built. Of these the chief varieties 
have already been mentioned. The aqueous'rocks are piled 
above them in layers or strata^ originally horizontal, like 
courses of stupendous masonry. Hence the aqueous rocks 
are also called strcUiJied, whilst the igneous, consisting of 
matter agglomerated without any semblance of order, are 
said to be tinstratified. 

The difference in composition and appearance between 
the successive strata, prove that they have been deposited 
at different times, and under different circumstances. The 
lowest are usually known as transition or metafnorphic rocka, 
inasmuch as they correspond in character partly with tha 
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igneous rocks immediately beneath^ and partly with tbose 
incumbent upon them. They seem to have been originally 
formed by deposition^ but afterwards altered by the action 
of fire. The chief varieties are gneiss^ slate^ and micarschist. 

Next in order^ as we proceed upwards^ are the rocks called 
pnrnary,* They include the Silurian strata^ the old red 
sandstone, the mountain limestone, and the coal measures. 
Above these are the «econ(2ar^ rocks, comprehending the new 
red sandstone, oolite (a kind of limestone), and chalk. Last 
of all come the iertia/ry rocks, consisting of several later for- 
mations, over which are spread various sands, gravels, clays, 
peat-mosses, and other accumulations of historic times. 

It does not necessarily follow that all these strata are 
found togetiier in every, or even in any locality. One or 
more of the series may be wanting, but the natural order 
of those which do occur is never inverted. Thus, if we 
take the letters of the alphabet to represent the strata in 
the order of their formation, H may come immediately after 
A, but can never come before F or G. We may have such 
a sequence as A, P, T, but never A, T, P. This is a point 
of great importance. For example, the coal measures lie 
below the new, but always above the old red sandstone. 
If, then, in any locality, we have the latter at the surface of 
the ground, it is hopeless to search for coal there; whereas, 
if the former be at the surface, there is a chance, but no 
certainty, that beds of coal will be found below. 

It is obvious that all the strata, when originally formed, 
must have been horizontal ; but, instead of this, they are 
now found with every variety of slope, having been up- 
heaved and disrupted by forces acting from beneath. In 
many cases the igneous rocks have been forced up through 
the superincumbent strata, and form huge hills, on whose 
summits they appear at the surface, while the edges of the 
broken strata are ranged in order along the flanks. The 

* It ought to be mentioned that there Is a great want of uniformity among 
geologists in regard to the names by which different strata are distinguished. 
The iffneout rocks, for example, are often called irn'moty, and those here denom- 
inated primary, are then ranked among the secondary. By othexs, again, • 
totally different Mt of names^is employed. 
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actual state of the earth's crust will be boat nnderHtood by 
areferenoQ to the accompauyiug illustration. At a(fig.S), 
the igneous rocba are ou the surface. The earliest or lowest 
strata begin to appear at b, and the edges of others are 
passed over in enccession as we proceed towards e. The 
Eame strata ooour, with a still greater slope, between g and 


h ; but here they are covered by later formaliona (/, le), 
trhose homoDtal position shows that they must have been 
deporated after the forces, by which the surrounding rocks 
were upheaved, had ceased to operate. The eminences at c 
are formed of volcanic matter, ejected through the opening 
seen at e; and the dark lines between b and d represent 
fissures in the various rocks, produced by earthquakes and 
similar convulsions, and then filled up, from subterranean 
treasures, with metallic ores and other substances in a state 
of fusion. It is from such fissures, usually called reins, 
that most of the metals and their ores are obtained. 


OBOANIC BBMAISS. 

Thk most remarkable phenomena, which an examination of 
the earth's crust presents to us, have not yat bean referred 
to. At an early, period in the formation of stratified rooks, 
vegetables bad begun to clothe the surface of the earth, and 
animals to people its waters. Of these, and eipeotally of 
the latter, the remains of successive generations wera 
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buried in tlie deposits from wbich rocks were formed^ 
and are still preserved^ petrified and encased in the sur- 
rounding stonc^ as memorials of the early inhabitants of onr 
globe. Such remains are known by the general name of 
fossih. 

It is only by examining the fossils which rocks contain^ 
that we can determine accurately to what period the rocks 
themselves belong. Strata which were unquestionably de- 
posited at tho same epoch are often composed of different 
materials; and^ on the other hand^ strata composed of the 
same materials sometimes differ widely in the date of their 
formation. This would lead to very great uncertainty in 
the whole science of geology were it not that fossil remains^ 
of which each stratum has its own peculiar collection^ afford 
evidence of a much more exact and reliable character. 

In the lower strata of the primary rocks, fossils are not 
plentiful, and those that do occur represent only the hum- 
bler varieties of animal life. But, as we ascend, skeletons 
of huge fishes begin to be met with, and these are followed 
by a few species of reptiles, which seem to have been the 
first living inhabitants of the land. At the remote epoch to 
which we now refer, the earth must have been covered with 
a luxurious and splendid vegetation. The layers of coal, 
which abound in the upper primary formations, consist 
entirely of fossilized vegetables; and, as these layers are 
sometimes sixty feet in thickness, it seems difficult to ex- 
plain how an accumulation of trees, plants, and foliage^ 
could ever be produced in such enormous quantity. More 
than two hundred species of plants have been distinguished 
in the British coal measures, and far greater numbers in 
those of other countries. Thus we see that a beneficent 
Creator had stored up for the use of man, when as yet the 
race of man was not, vast supplies of this substance, so 
necessary to his comfort and progress in civilization. 

The fossils of the secondary rocks are extremely varied 
and numerous, but still mostly limited to the lower orders 
of the animal creation. The first certain traces of birds are 
found in the chalk formation. Their number, however, ia 
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very Umitccl^ until wo come to the tertiary period. Then^ 
for the first time^ appear some of the same species of animals 
which still exist, and their numher gradually increases till 
the latest strata are reached. The former inhabitants of 
the globe differed from the present in many of the minuter 
details of their structure, though they agreed in all the more 
essential principles. 

But besides the occasional occurrence, in all these strata, 
of organic remains, immense layers of rock are entirely 
formed of animal and vegetable substances. Coal has been 
already mentioned. The limestone, with which it is often 
associated, is composed, to a large extent^ of minute shells 
and corals, the remains of animals which could have lived 
only in the sea. Even at the present day, the coral ia 
building up, throughout the Pacific Ocean, rocks and islands 
of great extent, which may become the continents of future 
ages. A celebrated naturalist mentions a stratum of rock 
in Germany, not less than fourteen feet in thickness, which 
is composed exclosively of the shells of animalcules, so 
mmute that 40,000,000,000 of them would not fill a space 
greater than a cubic inch I 

Since each stratum contains the remains of the organized 
tribes which inhabited the earth at the time of its deposi- 
tion, we have, in these remains, so many museums present- 
ing to us specimens of the zoology and botany of the globe 
in successive ages of its history. It is remarkable that 
among the numberless varieties of these fossils, no trace of 
man has ever been found, except in the accumulations 
which have been deposited since the present order of things 
commenced. Thus science coincides with revelation in tes- 
tifying that man is the latest, as he is the noblest, of God's 
creatures upon earth. 

Many have rashly and impiously argued that the dis- 
coveries of geology are at variance with the history of 
creation revealed to us in the Bible, but the most eminent 
geologists are of a different opinion. It is not our business 
here to enter on sach a question, but we may rest assured 
that the Bible will never suffer from the discovery of truth. 


C6 GOD IIATn A VOICE. 


QUESTIONS FOR BXAMINATION. 

Of what does geology treat? What is meant by the crust of the earth? What 
Btthstanoes do geologists call rocks ? What do we know of the earth's interior? 
State some of the effects of volcanoes. What rocks owe their origin to subter- 
ranean fire? What are aqueous rocks? Explain how the dry land is being 
disintegrated? What would follow if this disintegration were not counter- 
acted ? What counteracts it? State some of the effects of earthquakes. Why 
are aqueous rocks sometimes found far from the sea? What are strata? Which 
rocks are stratified? Which unstratifled? What are transition rocks? primary 
n)cks? secondary rocks? tertiary rocks? Why were all the strata originally 
horizontal ? Why not so now ? What are fossils ? What rocks are formed en- 
tirely of fossilized vegetables? of fossilized animals? Are there any human 
fossils ? What is inferred from their absence ? 


GOD HATH A VOICE. 

[EuzA Cook, the daughter of a tradesman in Southwark, London, was bom in 
1S17. The " Old Arm Ghair," " Old Farm Gate/' and many other of her pieces 
are stamped with the truest character of poetry, and are universally admired.] 

God hatli a voice that ever is heard 
In the peal of the thunder, the chirp of the bird; 
It comes in the torrent, all rapid and strong, 
In the streamlet's soft gush as it ripples along; 
It breathes in the zephyr, just kissing the bloom; 
It lives in the rush of the sweeping simoom ; 
Let the hurricane whistle, or warblers rejoice. 
What do they all tell thee but God hath a voice ? 

God hath a presence, and that ye may see 
In the fold of the flower, the leaf of the tree; 
In the sun of the noonday, the star of the night; 
In the storm-cloud of darkness, the rainbow of light; 
In the waves of the ocean, the furrows of land; 
In the mountain of granite, the atom of sand; 
Turn where ye may, from the sky to the sod, 
"Where can ye gaze that ye see not a God ? 

Eliza Cook. 


SECTION IL 


MUSIC AS A BEANOH OF EDUCATION. 

** MdsT persons say^ that the 5nly purpose of mtisioi is to 
ami^e; but this' is a proflLne^ an unh61y language. To look 
on music as mere amusement* cannot be justified. MMc 
'which has no 6ther aim^ must be considered neither of T&lue^ 
nor worthy of reverence." Thtis spake Plltto; and his 
opinion is shared by th6sel who are striying to spread music 
among the p^ple' in the present day. 

The physical 6rgansl and aptitudes of ear and ybice* re- 
quired for vocal music' are still very generally regS,rded' as 
peculiar endowments, rare gifts, possessed only by a f^w; 
whereas, in truth, they are the very s^me as those used for 
speaking and hearing, the common inhgritance of mankind. 
Every child,not born deaf or ddmb,is bom with those 6rgansl 
which may be taught to sing as well as to speak. It is by 
the teaching of example' that the child attains the power of 
spe^h ; but the s^me opportunities are seldom given' to 
develop the faculty of sbng. When this teaching has been 
neglected till advanced 6ge, the vocal organs become less 
fl6xibl6' and less obedient to the will, and the art of sfnging' 
increasingly difficult to commence. But even in thdse 
cases, patience, effort of mind, and a good method, will 
awaken to crecUtable tisel the neglected faculty. There is, 
doubtless, a great difference in the physical constitution of 
individuals, which gives to s5me' a much greater nervous 
susceptibility and consequent delicacy of car and voice than 
others; but &U mankind are endowed by the Cre&tor' with 
that glorious faculty of s6ng, which H6 has made it our 
diltyl to improve for his praise. There is therefore no 
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deficiency of natural voice or 6ar' to account for the com- 
mon neglect of mtisic: nor is there among the people! any 
general un^rillingness to learn miisic^ "wliich is beautiful and 
attractive to Idl ; nor can any difficulty in the nature of 
music its6lf be pleaded^ for^ considered as an &rt^ it is cer- 
tainly more easy than reading^ writing^ or drawing; and as 
a science^ it is most simple in its elements^ however rich 
and varied in its combinations. 

The music^ for which w§ contend, is linked with p5etry, 
and employed to carry to the holirt' some cheerful senti- 
ment, some lofty thought, or some ennobling emotion. The 
importance, to education, of music thus understood, cannot 
well be overrlited. It occupies ground, in some degree 
peculiar to itself — aground! which it is very important to 
occupy rightly in these times. S5me advantages it brings 
to physical, and m4ny, when rightly studied, to intell^tual 
education ; but it displays its chief power^^ on the field of 
ee^th^tics, morals, and reUgion. 

In cesfMtic edttcatiorif it unites with the art of drawing and 
the study of the finest models of literature, to develop the love 
of whatsoever is orderly, suitable, harm6nious, beautiful, and 
sublime. This is a branch of educdtion' which the defenders 
of truth! cannot, in these days, well afford to neglect. 

In m6ral education, it joins with p6etryl to win the 
attention of yotith, by the innocent beguilement of their 
united charms, to truths and duties^ too often not 5therwise 
attractive. By the s&me meansi it delays the attention on 
these truths, and, moreover, secures for themi the irresistible 
power' which belongs to constant reiterlition. It possesses 
also that mighty sympathetic influence, which the simple 
expression of feelings carries with it to the heart of a child, 
whose interest has been gdned. Yfe beguile him to utter, 
in the voice of a pleasant song, the language of some good 
em6tion or some noble sentiment, and, almost insensibly, he 
is won to join in the £§elings' he finds it so pleasant to ex- 
press. This is a p6wer* which is felt by us Ml, and which is 
greater than many hrguments. That which the teacher's 
moral lesson has explained and enforced, the moral 65ng 
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shall impress on tlie memory and endear to the heart. In 
a similar manner' do music and poetry contribute their ^d' 
in direetly religious education. They impress more dSeplyl 
truths already taiight; they give a language to the faith^ 
«id hbpe^ and I5ve^ and joy of youthful piety; they elevate 
the mind^ and help to raise the heart to 65d. None but 
the heartless or the unwise' can doubt the power for good 
or 4vil' which music and poetry are constantly exerting on 
educiition^ or fail to see the importance of earnest study and 
watchful c&:e^ that this power' may be well applied. 

In physical edtication} sin^ng^ as well as the useful prac- 
tice of reading aloud^ promotes a healthy action of the lungs 
and of the muscles of the ch^st^ — most impbrtant in a country 
where constimption lurks for its prby. Music is well known* 
to possess a dirbct^ though unexplained^ influence on the 
human nerves. It soothes the weary or the excited Mme. 
It promotes the he&lth' by recreating the niind* And not 
the l^ast of its educatiog advantages is^ that it oftentimes 
preoccupies and redeems hours of leisure, which might 
otherwise have become hours of Idleness or sin. How good 
for b6dy and mindl is the song round the cottage hearth^ 
when the hours of labour are over t God has made our 
cheapest pleasures' to be our best and piirest. 

In irddlectual education^ music' bears no unworthy part. 
It cultivates the habit of attention and the powers of per- 
ception and imitation^ and it will teach^ by example^ how 
to observe in musical phenomena^ and how to reason upon 
them* Every subject should be so taught' as to improve 
the pupn's thinking powers, and music gives better scope 
than is usually supposed' for such an Exercise. 

The habit of committing poetry to memory, which must 
always accompany the extended and varied use of vocal 
music, has a direct tendency to promote a correct knowl- 
edge' and a fit applicMion of words— most important helps' 
to intellectual education. One who was both a poet and a 
phil6sopher' defined pdctry'to be, "the best thoughts' in the 
fittest wdrds.*' It may be easily noticed' that nearly all 
children sg^ak well' who have been in the constant habit of 
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repeating poetry I with any degree of propriety. The &&me 
practice^ when properly directed^ helps to refine the imagi- 
nation^ and to train it to useful purposes. That noble 
p6werlhas its humbler offices in common life, which are of 
the utmost vUue. When rightly cultivated^ it teaches us 
to associate good thoughts and kindly feelings' with the 
ordinary incidents of every-day life. It makes ^^ the best of 
iiyery thing." It has been said to ^^oil the wheels of life's 
ch&riot' on this jolty r5ad.'' It gladdens, by associations of 
contentment and I6ye, even the poor man's board! ^ith 
truest festive joy. It adorns his cottage home' with hues of 
peace and happiness. It makes ^^ the dear familiar face "' 
grow more beautiful with age. It throws on all thingsl the 
glow of a cheerful affectionate mind. What teacher will 
not find even his 5wn mind elevated and refined' while ho 
traces, with his children, the imagery, brightening with 
every word, of these beautiful lines, — 

*' Triumphal arch that till'st the sky, 
When storms prepare to part,'^ 

Compiled* 


POETRY. 


[Rev. Dk. William Ellebt Cbxssiso, a celebrated Unitarian Minister, wai 
bom in Bbode Island, U.S., in 1780, and died in ISlil Educated at Harvard 
College, he abandoned the profession of medicine and prepared liimself for the 
Unitarian ministry. His eloquence rendered him one of the most conspicooui 
men in America. His discourses are beautiful specimens of pulpit eloquence, 
bat they savour more of the oratorical moralist, than the ChzistlaB preacher.] 

F6etryI is one of the great instruments' of the refinement 
and exaltation of society. It lifts the mind'* above ordinary 
life, gives it a respite from depressing cares, and awakens 
the consciousness of its affinity' with what is pure and nbble. 
In its legitimate and highest efforts' it has the same tendency 
and aim with Christianity; that is, to spiritualize our nature. 
Poetry' has a natural alliance' with our best affections. li 
delights in the beauty and sublimity of the outward credtioQ 
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and of the soul. It indeed portrays yfith terrible energyl 
the excesses of the passions; but they are passions' which 
show a mighty n^ture^ which are full of p5wer^ which com- 
mand dwe, and excite a d6ep though shuddering sympathy. 
Its great tendency and ptirpose' is^ to carry the mind^ bey6nd 
and above the blaten, diisty^ weary w4lks of ordinary life; 
to lift it into a purer element; and to brdathe into iti more 
profound and generous em5tion. It reveals to us' the loveli- 
ness of nature, brings back the freshness of yonthfal feeing, 
revives the relish of simple pictures, keeps unquenched' the 
enthusiasm which warmed the spring-time of our b^ing, re- 
fines youthful I5ve, strengthens our interest in human nature 
by vivid delineations of its tenderest and loftiest feelings, 
Imits us by new ties with universal being, and, through the 
brightness of its prophetic visions, helps faith' to lay hold on 
the future life. 

The present life' is not wholly prosaic, precise, t^e, and 
ffnite. To the gifted eye, it abounds in the pontic. The 
affections which spread beyond ourselves, and stretch far 
into futurity; the workings of mighty passions, which seem 
to arm the soull with almost superhiiman energy; the inno- 
cent and irrepressible joy of infancy; the blobm, and buoy- 
ancy, and dazzling hopes of youth; the throbbings of the 
heart, when it first wakes to I6ve, and dreams of a happiness 
too vast for eJtrth; woman' with her beauty, and gr4ce, and 
gentleness, and falness of feeling, and depth of aff^tion, 
and her blushes of purity, and the tones and looks which 
only ft mother's heart can inspire; — ^th§se' are 611 poetical. 
It is not triie' that the poet paints a life which does not 
exist; he only extr^ts and concentrates, as it were, life's 
ethereal Essence, arrests and condenses its volatile fr&granee, 
brings together its scattered beauties, and prolongs its more 
refined but evanescent j6ys; and in this' he does w^ll; for it 
is good to feel' that life is not wh6lly usurped by cares for sub- 
sistence and physical gratification, but admits, in measures 
which may be indefinitely enlarged, sentiments and delightsi 
worthy of a higher being. This power of p5etry> to refine 
our views of life and happiness, is more and m6re noededl 
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as society advr&nccs. It is needed^ to withstand the eucroach- 
ments of heartless and artificial manners^ which make 
civiliz&tioni so tame and uninteresting. It is needed' to 
counteract the tendency of physical science^ which^ being 
now sought^ not as formerly' for intellectual gratification, 
but for midtiplying bodily comforts, requires a nbw de- 
velopment of imagination, taste, and p6etry, to preserve 
men from sinking into an earthly, material, epicurkin life. 

Dr. Channino. 


BINGEN ON TIl^ KHINB, 

A soldier of the Legion' lay dying in Algiers, 

There was l^ck of woman's nursing, there was dearth of 

woman's tdars; 
But a comrade stood beside him, while his life-blood' ebbed 

away. 
And bent with pitying glances, to hear what he might say. 
The dying soldier' fMtered, as he took that comrade's hand. 
And he sdid: "I never mdre' shall see my own, my native 

laud: 
Take a m^sage and a token' to some distant friends of mine. 
For I was bom at Bingen — at Bingen on the Rhine. 

^^Tell my brothers and oompluiions, when they meet' and 

crowd around. 
To hear my moumfiil story, in the pleasant vineyard ground. 
That we fought the battle bravely; and when the day was 

won. 
Full many a corse' lay ghastly pale, beneath the setlang sun. 
And midst the dead and dying' were some grown old in 

wdrs — 
The death-wound' on their gallant bre&sts, the last of many 

scars; 
But s6mo were yoiing, and suddenly beheld life's mom 

decline ; 
And 5nei had oome from Bingen — fair Bingen on the Rhine! 
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"Tell my mother • that her other sons' shall comfort her old 


age. 


And r was ajo a truant birdi that thought his homo a cage; 

For my father was a soldier, and, even as a child. 

My heart leaped forth' to hoar him toll' of struggles fierce 

and wild; 
And when he died, and left us to divide his scanty hoard, 
I let them take whate'cr they would, but kept my father's 

sword; 
And with boyish love I hiing it' where the bright light' used 

to shiuc, 
On the cottage wall at Bingcn — calm Bmgcn on the BBnel 

" Tell my sister' not to wcbp for me, and sob with drooping 

he&d. 
When the troops are marching home again, with glad and 

gallant trokd; 
But to look upon them proiidly, with a calm and stedfast 

eye. 
For her brother' was a soldier too, and not afraid to die. 
And if a comrade' seek her love, I ask her in my" name* 
To listen to him kindly, without regret or shtoe; 
And to hang the old sword in its place (my father's sword 

and mine). 
For the honour of old Bingen — dear Bingen on the Rhine 1 

"There's another — ^not a sister; in the happy days' gone b^, 
You'd have known her by the merriment' that sparkled in 

her eye; 
Too innocent for coquetry — too fond for idle scbrning; 

friend, I fear' the lightest heart' makes sometimes hcdvi« 

est mbuming ! 
T^U her' the last night of my life' (for ero this moon be 

risen. 
My bddy will be out of pain — my 8(Jul be out of prison) 

1 dr^med' I stood with her^ and saw the yellow sunlight' 

shfno 
Oo the vine-clad hills of Bingen — fair Bingen on the Rhino 1 
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'^ I saw the blue Rhine' sw6ep al^ng; I heard^ or scorned to 

hear. 
The German songs we used to sing' in oh6raslsweet and 

clear; 
And down the pleasant river, and up the slanting hiU, 
That echoing chorus' sounded, through the Evening calm 

and still; 
And her glad blue eyes' were 5n me, as we passed with 

friendly talk 
Down many a path beloved of yore, and well remembered 

walk; 
And her little hand' lay lightly, confidingly in mine; 
But well meet no more at Bingen — ^I5ved Bingen on the 

Rhine!" 

His voice' grew faint and hoarser; his grasp' was childish 

weak; 
His eyes put on a dying look; he sighed, and ceased to speak. 
His comrade* bent to lift him, but the spark of life had fled. 
The soldier of the Legion' in a foreign land was deM ! 
And the soft m6on' rose up sl5wly, and calmly she looked 

down' 
On the red sand of the battlefield, with bloody corpses strewn ;^ 
Yea' c^mly on that dreadful scene' her p^e light' seemed 

to shine. 
As it shone on distant Bingen — fair Bingen on the Rhine ! 

Hon. Mrs. Norton. 


THE HEBOIO SMITH. 

[Richard Newton, an eminent divine, was bom in Buckinghamshire in 1676, 
and died in 1753. He became the principal of Hart HaU in 1710, and was after- 
wards appointed to a canonry of Cbrist-cbarch, Oxford. His works vn, ** Uni<« 
rersity Education/' "Pluralities Indefensible," "Sermons," &c.} 

Thb following circumstance took place about twenty years 
ago at a tillage in Germany. One afternoon a great num- 
ber of the villagers were assembled in the large room of the 
inn. There was only one door to the room, and that stood 
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open. The village blacksmith-— a good-natared^ pious^ 
brave-hearted man — sat near the door^ talking pleasantly 
with some of his neighbours in the room. 

All at onoe a large dog came and stood right in the door- 
way. He was a great powerful beast, with fierce^ frightful 
look. His head hung down, his eyes were bloodshot, his 
great red tongue hung half out of his mouth, and his tail 
was dropped between his legs. As soon as the keeper of 
the inn saw him, he turned pole, and exclaimed, '^Baek, 
back I The dog is mad V* Then the women screamed, 
and there was great confusion in the room. There was no 
way out but by the door in which the dog stood, and no one 
could pass him without being bitten. 

" Stand back, my friends," cried the brave smith, '^ till I 
seize tho dog ; then hurry out while I hold him. It is 
better that one should perish than all." 

As he said this, he seized the foaming beast with an iron 
grasp, and dashed him on the floor. Then a terrible 
struggle followed. The dog bit furiously on every side in 
a most frightful manner. His long teeth tore the arms and 
thighs of the heroic smith, but he would not let go his hold. 
Unmindfol of the great pain it caused, and the horrible 
death which he knew must follow, with the grasp of a giant 
he held down the snapping, biting, howling brute, till all 
hia Mends had escaped in safety. Then he flung the half- 
strangled beast firom him against the wall, and dripping 
with blood and venomous foam, he left the room and locked 
the door. The dog was shot through the window, but what 
became of the bUtve but unfortunate smith ? 

The friends whose lives he had saved at the expense of 
his own, stood round him weeping. " Be quiet, my friends," 
he said, " do not weep for me, I have only done my duty. 
When I am dead, think of me with love ; and now pray for 
me that God will not let me suffer long, or too much. I 
know I shall become mad, but I will take care that no harm 
comes to you through me." 

He went to his shop, and took a strong chain, one end of 
which he rivctted with his own hands round his body, the 
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other end he fastened round the anvil so strongly that no 
earthly power could loose it. He then looked round on his 
friends and said^ '^ Now it's done. You are all safe. I 
can't hurt you. Bring me food while I am well^ and keep 
out of my reach when I am mad 1 The rest I leave with 
God." 

Nothing could save tho brave smith. Madness soon 
Bcized him^ and ho died after nine days of su£fering. What 
a noble fellow I What a real hero that was ! 

Db. Newton. 


THE ATMOSPHERE. 

A PHiJiOsopnEn of the East^ with a richness of imagery truly 
Oriental^ describes the atmosphere as ^^a spherical shell 
which surrounds our planet to a depth which is unknown to 
us^ by reason of its growing tenuity^ as it is released from 
the pressure of its own superincumbent mass. Its upper 
surface cannot be nearer to us than fifty^ and can scarcely 
bo more remote than five hundred miles. It surrounds us 
on all sides^ yet we see it not; it presses on us with a load 
of fifteen pounds on every square inch of surface of onr 
bodies^ or from seventy to one hundred tons on us in all, 
yet we do not so much as feel its weight Softer than the 
softest down, more impalpable than the finest gossamer-^ 
it leaves the cobweb undisturbed, and scarcely stirs the 
lightest flower that feeds on the dew it supplies ; yet it bears 
the fleets of nations on its wings around the world, and 
crushes the most refractory substances with its weight. 
When in motion, its force is sufficient to level the most 
stately forests and stable buildings with the earth^ to ruse 
tho waters of the ocean into ridges like mountiuns, and 
dash the strongest ships to pieces like toys. It warms and 
cools by turns the earth and tho living creatures that in- 
habit it. It draws up vapours from tho sea and land, re- 
tains them dissolved in itself, or suspended in cisterns of 
clouds, and throws them down again as rain or dew when 
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tliey arc required. It bends the rays of the sun from their 
path^ to give us the twilight of evening and of dawn ; it 
disperses and refracts their various tints to beautify the 
approach and the retreat of the orb of day. But for the 
atmosphere^ sunshine would burst on us and fail us at onoe^ 
and at once remove us from midnight darkness to the bhize 
of noon. We should have no twilight to soften and beau- 
tify the landscape ; no clouds to shade us from the scorching 
heat^ but the bald earthy as it revolved on its axis^ would 
turn its tanned and weakened front to the full and unmiti- 
gated rays of the lord of day. It affords the gas which 
vivifies and warms our frames^ and receives into itself that 
which has been polluted by use^ and is thrown off as 
noxious. It feeds the flame of life exactly as it does that 
of the fire — ^it is in both cases consumed^ and affords the 
food of consumption ; in both cases it becomes combined 
with charcoal^ which requires it for combustion^ and is re- 
moved by it when this is over." 

^'It is only the girdling encircling air/' says another 
philosopher^ '^ that flows above and around aU^ that makes 
the whole world kin. The carbonic acid with which to-day 
onr breathing fills the air^ to-morrow seeks its way round 
the world. The date-trees that grow round the falls of the 
Nile will drink it in by their leaves ; the cedars of Lebanon 
will take of it to add to their stature ; the cocoa-nuts of 
Tahiti will grow rapidly upon it;; and the palms and 
bananas of Japan will change it into flowers. The oxygen 
we are breathing was eliminated for us some short time ago 
by the magnolias of the Susquehanna^ and the great trees 
that skirt the Orinoco and the Amazon — the giant rhodo- 
dendrona of the Himalayas contributed to it^ and the roses 
and myrtles of Cashmere^ the cinnamon tree of Ceylon^ and 
the forest older than the flood^ buried deep in the heart of 
Africa^ far behind the mountains of the moon. The raia 
we see descending was thawed for us out of the icebergs 
which have watched the polar star for ages; and the lotus 
lilies have sucked up from the Nile^ and exhaled as vapour, 
finows that rested on the summit of the Alps." 
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" The atmosphere/' continues Maun, " which forma the 
outer surface of the habitable world^ is a vast ireservoir^ into 
which the supply of food designed for living creatures is 
thrown ; or, in one word^ it is itself the food^ in its simple 
form, of all living creatures. The animal grinds down the 
fibre and the tissue of the plant, or the nutritious store that 
has been laid up within its cells, and converts these into 
the substance of which its own organs are composed. The 
plant acquires the organs and nutritious store thus yielded 
up as food to the animal, from the invulnerable air sur- 
rounding it. 

'^ But animals are furnished with the means of locomo- 
tion and of seizure — ^they can approach their food, and lay 
hold of and swallow it; plants must wait till their food 
comes to them. No solid particles find access to their 
frames ; the restless ambient air which rushes past them 
loaded with the carbon, the hydrogen, the oxygen, the 
water — everything they need in the shape of supplies — ^is 
constantly at hand to minister to their wants; not only to 
afford them food in due season, but in the shape and 
fashion in which alone it can avsdl them.'' 

There is no employment more ennobling to man and his 
intellect than to trace the evidences of design and purpose 
in the Creator, which are visible in many parts of the crea- 
tion. Hence to the right-minded mariner, and to him who 
studies the physical relations of earth, sea, and air^ the 
atmosphere is something more than a shoreless ocean, at 
the bottom of which he creeps along. It is an envelope or 
covering for the dispersion of light and heat over the sur- 
face of the earth; it is a sewer, into which, with every 
breath we draw, we cast vast quantities of dead animal 
matter; it is a laboratory for purification, in which that 
matter is reoompounded, and wrought again into wholesome 
and healthful shapes ; it is a machine for pumping up all 
the rivers from the sea, and conveying the waters from their 
fountains on the ocean to their sources in the mountains ; 
it is an inexhaustible magazine, marvellously adapted for 
many benign and beneficent purposes. Maury. 


SKLBOnOKS FBOH SBAKBPEARF!. 


SELECTIONS FEOM SHAKSPEARE. 

tWauku Shakspsabi; the most illostriocu diamatio poet of EngUmd, vaa 
Ixan at Stratford-npon-ATon in 1564. His education was confined to a ebort 
oonzBe at the gmmmar school of his native place. Little is recorded of the 
early life of Shakspeai^ but it appears that he was wild and inegolar, and 
that his youthful imprudence drove him to London for shelter. There he be- 
came proprietor and manager of the Globe Theatre, and soon realized a hand- 
some fortune, which enabled him to spend the close of his life in the vicinity 
of liis native town, where he had bought a house and an estate, and where he 
died in 1616. Besides his immortal plays, he was the author of two poems^ 
"Yenns and Adonis," and "Lucrece." Of the lofty genius of Shakspeare, it 
has well been said, " We neTer shall look upon his like again."] 

INDISCRETION. 

OoB indiscretion sometimes serves us well^ 
When our deep plots do fail; and that should teach us 
There's a divinity that shapes our ends^ 
Bough-hew them how we will. 

DANGER OF DELAY. 

TflERB is a tide in the afiairs of men^ 
Which^ taken at the floods leads on to fortune ; 
Omitted, all the voyage of their life 
Is bound in shallows and in miseries. 

GOOD NAME. 

Good name in man and woman. 
Is the immediate jewel of their souls : 
Who steals my purse, steals trash; 'tis something, nothing; 
Twas mine, 'tis his, and has been slave to thousands ; 
But he that filches from me my good name, 
Bobs me of that which not enriches him. 
And makes me poor indeed. 

Men's evil manners live in brass; their virtues 
We write in water. 

PROPER USB OF TALENTS. 

Heaven doth with us, as we with torches do. 
Not light them for themselves : for if our virtues 
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Did not go forth of us, 'twere all alike, 

As if we had them not. Spirits are not £ncly touohcd, 

Bat to fine issues ; — Nature never lends 

The smallest scruple of her excellence. 

But, like a thrifty goddess, she determines 

Herself the glory of a creditor. 

Both thanks and use. 

MERCY. 

The quality of mercy is not strained; 

It droppeth as the gentle rain from heaven. 

Upon the place beneath. — It is twice blessed ; 

It blesseth him that gives and him that takes. 

*Tis mightiest in the mightiest; it becomes 

The throned monarch better than his crown. 

His sceptre shows the force of temporal power. 

The attribute to awe and majesty. 

Wherein doth sit the dread and fear of kings ; 

But mercy is above this sceptred sway; 

It is enthroned in the hearts of kings; 

It IS an attribute to God himself; 

And earthly power doth then show likest God's 

When mercy seasons justice. 

MIND THE TEST OF MAN. 

7is the mind that makes the body rich : 

And as the sun breaks through the darkest cIouu<?, 

So honour pecreth in the meanest habit. 

What I is the jay more precious than the lark, 

Because his feathers are more beautiful? 

Or is the adder better than the eel. 

Because his painted skin contents the eye? 

O, no, good Kate ; neither art thou the worse 

For this poor furniture and mean array. 

Shakspeaub. 


IMPORTAKCE OF PLANTS. 
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PLANTS, AND HOW THEY GROW. 


Acrcgenoutt (aeros, gennao, Qt.) grow- 
ing at the top. 

Attimilate, {cut, girm'lig, L.) to convert 
into a like Bubstance. Hence also 

Cell, (edUi, £i) a small bee or cavity. 
Hence etUutar, compoBed of cells. 

Ct^fUdon, {cotyledon, Gt.) a seed-lobe. 
Hence also, oeofyfedonotM, nwnoeoty- 
ledonout, [monos, Q J and dicotyledon' 
0U8, idit, Gt.) 

Slaborate, I0, labor, L.) to refine or 
improve by successive operations. 
Henoe also laboratory, a place where 
sadi operaiiona are carried on (usu- 
ally apiaoe for themieai experiments). 

Elimination, (fi, limen, L.) throwing off 
or aetttng nee. 


Embryo, [ambry on, G.} the first rudi- 
ments of something not yet de- 
veloped. 

Endogenous, (endon, gennao, O.} grow- 
ins^ inwards. 

Equilibrium, (cequus, libra, L.) equal 
balance; Just or suitable proportion. 

Exogenous, {exo, gennao, u.} growing 
outwards. 

Oenn, {germen, L.) tliat from which a 
thing springs. Hence geitninate (to 
sprout), germination, genninative. 

Plumule, Q>lumuUt, L.) 

Radicle, {radicuia. raoUcc, L.) 

Spongiole, {gpongia, L, G., also Eag. 
gpongeA 

Spore, {Spora, Gt.) Hence also epor* 
ule. 


IMPOBTANCK OP PLANTS. 

Plants, or vegetables, form the connecting link between the 
animal and mineral kingdoms. We cannot, generally speak- 
ing, feed on minerals, though strange stories are told of cer- 
tiun savage tribes that sometimes eat clay, and we ourselves 
season our food with salt. But plants draw nourishment 
from tbe inorganic constituents of the soil in which they 
grow, and, by a wonderful process of assimilation, transform 
that nourishment into their own substance. It is then, in 
many cases, fit for the support of men and other animals. 
To plants we are also indebted for much of our clothing, for 
many valuable medicines, and for a great variety of other 
useful articles, which are applied to purposes innumerable. 
In no part of his works has the Creator shown his goodness 
more conspicuously than in the vegetable kingdom. He 
has not only made bountiful provision for our wants, but 
taken pains to gratify and charm us. The greenness of the 
grass, tbe splendid colouring of flowers, the graceful forms 
of trees, and all the varied beauty of a summer landscape, 
are wholly unnecessary for the accomplishment of the main 
purposes which plants were intended to serve. But they 
are added for our enjoyment, to show us that our Maker 
wishes us to be happy. The faculty of discerning and 
appreciating beauty is his gift, and he has not left us with- 
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out ample scope for its exercise. It is well, then^ that we 
should study the vegetable creation with those sentiments 
of gratitude which a bounty so generous ought always to 
inspire. 

Figures cannot express^ nor imagination conceive^ the 
immense number of individual plants with which the earth 
is clothed. Even of distinct spedes^ there are known at 
present upwards of 120^000, and there is littie doubt that 
many more will yet be discovered. Thej exhibit the most 
wonderful diversity of size and form. The mould which 
gathers on decaying bodies consistB of vegetables too small 
to be individually distinguished by the naked eye^ while 
some of the largest forest trees rise to the height of 200 feet^ 
and the banyan covers so vast an area^ that a considerable 
army may repose under its shade. 

Plants perform a very important function in purifying the 
atmosphere. Into this reservoir there are constantly poured 
immense quantities of carbonic acid gas^ produced by the 
burning of fire^ and the breathing of animals. By these 
same processes oxygen is consumed, so that the air, were 
there no means of compensation, would soon become defi- 
cient in oxygen, and overcharged with carbonic acid. This 
is, in fact, what usually happens in a close, ill-ventilated 
room, in which people are crowded, or fires kept burning. 
The effects of such a vitiation of the whole atmosphere 
would be most disastrous. Oxygen is essential to the 
maintenance of life; and in proportion as the necessary 
supply of this substance in the atmosphere is diminished^ 
the vital functions of animals go on languidly, and their 
existence becomes comfortiess. Apart altogether from the 
noxious qualities of the carbonic acid which wouid take its 
place, the mere abstraction of the oxygen of the air would 
soon be followed by the death of every living thing. Now 
all these consequences are averted by the influence of vege- 
table respiration. The leaves of plants inhale carbonic acid 
from the air, decompose it, and appropriate the carbon, 
letting the oxygen of the acid go free. Thus a perfect 
equilibrium is maintained among the constituents of the 
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atmosphere. It is observable^ however^ that for this respi- 
ratory actioD; plants require sunlight. In the dark the 
elimination of oxygen ceases^ and it is said (though some 
are of a different opinion) that a small quantity of carbonio 
acid is evolved. Be this as it may^ there can be no reason* 
able doubt that we have here a constant circulation of 
benefits between the two great provinces of organized 
nature. The plant purifies the air which the animal has 
poisoned^ and by the same process extracts from it its own 
carbonaceous food. 


GEBMINATION. 

Ev£RY one has seen the little seed cast into the ground^ and 
watched with eagerness the first appearance of the tender 
blade^ which gradually developed into plant and flower. If 
we examine of what such a seed consists^ we shall find that 
it contains^ in most cases^ provision for two grand purposes; 
first, for the safety of the germ or emlryoy and, secondly, for 
the temporary support of the future plant. The g(»ia, 
delicate and brittle beyond all other substances, is folded up 
within one or two leaves or lobes, called cotyledons. Either 
included in these, or immediately surrounding them, is « 
supply of nutritious matter to feed the little organism till it 
is able to draw nourishment from the earth in sufficimit 
quantity for its demands. 

When the seed is put into the ground, and there exposed 
to the influence of heat, air, and moisture, this dead 
nutritious matter begins to undergo certain chemical changes, 
whereby further heat is produced, and the living embryo 
soon puts forth its vital energy. From one part of it, 
called the radicle, a little rootlet, a (Fig. 6), pushes down 
into the soil; and another part, known as the plumule, s&nis 
oat the sprout, c, which by and by appears above ground, 
and becomes gradually larger and larger, till it attains the 
dimensions and form of a full grown plant. The cot;yledo»s, 
hb, also sometimes rise above ground, and, asswuiDg a 
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green colour^ perform the functions of leaves^ till tlio ordi- 
nary leaves are developed; this is well seen in the lupin and 
PiQ (j^ turnip. In other cases^ as in 

the bean and pea^ they remain 
buried in the soil^ the nourish- 
ment they contain being 
gradually absorbed^ until they 
shrivel up, and finally disap- 
pear. In the same way the 
nutritive matter which sur- 
rounds the cotyledons is also 
absorbed. 

Those plants which have seeds 
with two cotyledons are called 
dicotyledonous. They form by 
far the most numerous class, in- 
cluding all our ordinary timber 
trees, and an immense number 
of smaller plants. The seeds of others have but one cotyl- 
edon, which may usually be seen wrapped round the 
little plant in the earlier stages of its growth. These are 
called monocotyledoTiotts, To this class belong the grasses, 
including all the varieties of grain, so valuable to man as 
the staple portion of his vegetable food. Among trees, it is 
represented by the palm, and other natives of tropical 
regions. There is still another class of plants, which have 
no seeds properly so called, but are propagated by minute 
cellular bodies called spores or sporvles. . Among these are 
ferns, mosses, lichens, and sea-weed. Spores have no 
cotyledons, and hence the plants of this third class are 
called acotyledonous. 

The phenomena of germination are essentially the same, 
though different in detail, in all these classes. Both seed 
and spore contain the rudiments of the plants which are to 
spring from them, both are alike endowed with a principle 
of vitality, and, in the case of both, that principle will lie 
dormant, unless circumstances favour its development. If 
we keep a seed without moisture, or bury it so deep in the 
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earth that air shall find no access to it^ the little germ^ 
whether it live or dic^ can never send forth sprouts. Heat 
is also necessary to its activity^ but the temperature which 
different seeds require is hx from uniform. Light^ on the 
other hand^ retards germination ; hence seeds are sown at a 
moderate depth below the surface of the soil^ that they may 
have the benefit of darkness^ without being excluded from 
the action of the air. 

It is remarkable how long some of the harder seeds may 
retain their vitality. The germinative powers^ when not 
stimulated into action by the circumstances in which the 
seed is placed^ remain unimpaired for years^ and some* 
times even for centuries^ ready to awaken into life at the 
first opportunity. 


NUTRITIVE OBGANS OF PLANTS. 

When the little plant has consumed the nourishment stored 
up for it in the seed, it becomes dependent on such food as 
it is able to extract from the surrounding earth and air. 
For the purpose of gathering thence the materials siutable 
for its support^ converting them into an available form^ and 
finally assimilating them to its own substance^ it is endowed 
with three separate sets of organs^ — ^the root, h h (Fig. 7)^ 
the stem^ c, and the leai;e8f d d. The external appearance 
of these is so various^ and^ in their more usual forms^ so 
well known^ that a description is at once difficult and un- 
necessary. It may be well^ however^ to notice some less 
obvious, but extremely interesting paiticulars regarding 
them. 

The root serves the double purpose of fixing the plant 
firmly in its place, and collecting nourishment from the soil* 
Its fibres accordingly shoot out in every direction, insinuat- 
ing themselves, without injury, between stones and other 
obstacles, or winding round them till a less resisting 
medium is reached. If nourishment is not readily found 
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near the baae of tha Btem, tbej extend themsclvefl in vrbat;- 

OTor direction they teceiTe most encouragement Somo- 

tjmea, on meeting witli resciroiis of water, as in wolls or 

fja.1. draiaa, tbey spread 

and multiply with 

amazing rapidity. 

The esti-cmitios of 
the fibres are soft and 
poroua, and are there- 
fore caileA spongiolesf 
a a (Fig. 7). These, 
like BO many little 
mouths, absorb liquid 
matter from the eoil, 
and convey it np- 
nards to the stem, 
from which, again, it 
passes to the leaves, 
there to imdergo the 
elaboratingprocesses, 
by means of which it 
is to become suitable 
nourishment for tha 
plant. Hence it ap- 
pears that no sub- 
stance can be taken 
np bj the roots of 
plants, except in a state of solution. This is an im< 
portant fact to the farmer, whose endeavonr it 19 to re- 
plenish the exhausted soil, by means of manures, with 
that nutriment which the growth of crops has extracted 
from it. For it is clear that he must either supply the 
nutritious substances thenselvra in a soluble state, or soma 
chemical agent which will act on the insoluble ingredients 
of the soil, and render them fit for the support of vcgetAble 
life. 

The items of plants are not always apparent; sometimoa 
they are concealed undergronnd, sometimes disguised in an 
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Qxtraordiitary fonn. Tfacy are distingoishGil from roots by 
Uie production of leaf-bads. Some are slender, and creep 
along the gronndj as in strawberries. On the otlier hand, 
the bnlbs of the onion and lily are reckoned sterna ; and 
evan the potato, whose leaf-buds aro familiarly called cya, 
belongs rather to the stem than to the root. It is, in fact, 
a kind of enbterroneau branch. Stoma are divided, accord- 
ing to their mode of growth, into three classes, correspond- 
ing exactly to the three classes of plants which are deter- 
mined by the stmcture of the y,„ g^ 
seed. In onr forest trees, and 
all those plants already described 
as dicotyledoDOua, the atem in- 
creases ouJuKrnZi, a new layer of 
woody matter being deposited 
every year immediately below 
the bark. When the tronk of 
a tree is sawn across, these 
layers are distinctly visible, and 
by their nnmber the age of the 
tree can be exactly ascertained. 

Sach stems are called exogenous. The atema of monoooiyl- 
edonons plants, on the other hand, increase inwardly, and 
ate tlietefore called endogetums. In their cose, the oldest 
and hardest part of the Bl«m is the outside; thoy have no 
separable bark, and, generally speaking, no branches. 
Similar to tiiem in these last respects are the stems 
of ocotyledonous plants, which, altering little in thick- 
ness after being once formed, and increasing chicfiy by 
additions to the summit, have received the name of 
acngetiotu. 

The leaves of plants play a very important part in carry- 
ing oat the prooeia of nutrition. Like the stem, they are 
of vaiions forms, and (what is remarkable enough) a classic 
fica^a of plants according to these forms would nearly 
etnncide widi the two coincident classiGoations already 
Mferred to. In most exogenons plants, the tiba and veins 
of the leaves cross each other, so as to form a sort of net- 
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workj while ia endogenous plants the veins are more or less 
parallel^ and a variety of this latter form is oharacteristio 
of acrogenouB plants. Leaves^ as well as roots^ are pro- 
vided wiUi little mouths ; not^ however^ at their extremi- 
ties merely^ but over their whole surface. By means' of 
these they extract nourishment from the air^ and also 
exhale moisture^ sometimes in such quantities as to affect 
the climate of a country. Hence the destruction of a forest 
not unfrequently makes a climate drier than it was before. 
The value of leaves in purifying the atmosphere^ by the 
absorption and decomposition of carbonic acid gas^ has been 
already noticed. But there is still another function of great 
importance which these organs perform. The fluids im- 
bibed by the roots are conveyed through the stem to the 
leaves^ in whose living laboratory^ acting under the stimulat- 
ing influence of air and light^ they are transformed into 
those organic compounds on which the plant feeds. Thus 
prepared, they are then distributed over every part of the 
organism. 

How can we sufficiently admire the wisdom which has 
endowed a structure apparently so simple, and withal so 
beautiful, with powers as various and wonderful as they are 
essential to the welfare of the plant! We examine the 
organs, and we see the result of their action, but who can 
tcU the real nature of those processes by which the ends of 
their existence are attained? It was an empty boast of the 
proud naturalist, which he ordered to be inscribed on bis 
statue— ^' A genius equal to the majesty of nature;" for it 
has been well remarked, that a single blade of grass was 
sufficient to confound his pretemdons. 

QUESTIONS FOB EXAMINATION. 

In what respects are plants useful to manT What purpose Is served by their 
beauty t What lesson should we leain from it 7 How many species of plants 
are known t What effect does the breathing of animals produce on the sur- 
rounding air? How is this effect counteracted? What would happen if tt 
were not counteracted ? Of what parts do seeds usually consist t What is the 
use of the cotyledons, and what becomes of them as the plant grows ? From 
whioh part of the seed does the root of the plant proceed ? Which part sprouts 
upwards? Explain the words dicotyledonous, monoeo^ledanotu, and noodle* 
donous, with examples. Name some plants which wns propngated by tporeti 
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What k the influenoe on germination of moisture ? of air } of heatt of light ? 
What are the organs of nutrition in plants t Wliat are the uses ci the root t 
How does it accomodate itself to the soil t Which parts of it imbibe nourish- 
ment t In what form must such nourishment be? Whatis the use of manure? 
GlTo examples of peculiarly shaped stems. Classify stems according to their 
mode of growth. What idnd of leaves usually grow on exogenous stems t 
on endogenous stems? What is the effect of leaves on climate! What pur- 
poses do they serve in nourishing the plant ? 


EXCHANGE. 

Ik the earlier Btagee of society^ exchanges were e£fected by 
dkcct giving and taking of commodity for commodity^ or^ 
as it is termed^ barter; bat great and serious difficulties at- 
tended this system^ difficulties ever more deeply felt as ex- 
changes multiply and become more various: the baker may 
not want the shoemaker's shoes^ if the latter want his bread; 
but the latter may not want as much bread as equals the 
value of a pair of shoes^ and payment by a half or a third 
of a pair of shoes is impossible. A medium of exchange^ 
accordingly^ is introduced; usually^ the pi-edous metals. 
Exchange^ thus facilitated by the adoption of a medium 
which all are ready to receive^ and by which most minute 
proportions of value may be easily represented, proceeds 
with vastly increased rapidity. 

Exchanges becoming thus continually more frequent and 
complicated, it is found convenient and advantageous, on the 
principle of the division of labour, that a class of men should 
devote themselves to conduct the business of exchange solely, 
the work of production being left to others. By the intro- 
duction of merchants^ who do not themselves produce, a 
greater amount of production is attained, on the whole, than 
would be possible if all both produced and exchanged with- 
out their intervention. 

But for facility and frequency of exchange, even at home, 
rapidity, and ease, and safety of communication are indis- 
pensable; good roads, swift conveyances, canals, and ulti- 
mately railways arise, with their adjuncts of carriers and 
couriers, and post-establishments, and telegraphs of even 
greater ingenuity and efficiency. 


90 EXCHAKOB. 

Ezchaisge^ which was at first confined within tho limits of 
one country^ soon extends to other conntiies, with an im- 
mense advantage to all^ for all are thus made partakers in 
the productions of each^ which are more and more direrse 
according to the diversity of climate. Foreign commerce, 
with all that it involves of ships, docks, and warehouses, is 
the most powerful stimlilus to home industry. But exchange, 
whether at home or abroad, is in all cases simply each man's 
giving something that he wants less, for something else that 
he wants more. 

As geographical knowledge and means of transit are in- 
creased, numbers pass from one country to another ; from 
countries densely peopled to those less so— from countries 
where land is all appropriated, to those where it is still un- 
claimed — from countries where capital and labour are com- 
paratively unproductive, to those where both are more 
amply rewarded; new fields being thus perpetually opened 
up for human industry, and increased enjoyment provided 
by fresh and ever augmenting interchange, both for thoso 
who go and for those who stay. 

But long ere this stage of progress has been reached, the 
precious metals themselves have been found incompetent to 
discharge the full duty of exchange; and paper rhonej, or 
duly vouched promises to pay money, is introduced with a 
still more complicated machinery of bank-notes and bills of 
exchange, for the management of which class of transactions 
a still further division of labour is introduced by means of 
bankers, bill-brokers, and the other agents by whom, what 
we comprehensively call credit is carried on. 

But life and property are subject to contingencies which 
involve serious loss, and which it is impossible always to pre- 
vent. It is discovered that the evil results to individuals, 
which would be ruinous to one, may, by combination, be 
distributed over many. Hence insurances against fire, 
against death, against disaster at sea, against hail storms, 
and diseases among cattle, against railway accidents, and 
even against fraud on the part of clerks and other assistants, 
all of which are based on calculation of averages, this again 
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being based on the conviction that a certain regularity pre- 
vails among events even the most anomalous and irregular. 
And thus, step by step, by a strictly natural course, does 
the work of industrial progress go on, till we witness its 
^gantio results in our own time, and in our own land. 

Do. HODGSOK. 


THE BROKEN HEART. 

EvnT one must recollect the tragical story of young £mmet 
the Irish patriot; it was too touching' to be soon forgbtten. 
Daiing the troubles in Ireland^ he was tried^ condemned, 
and executed, on a charge of treason. His fate I made a deep 
impr^ssioii on public sympathy. He was so yo^ng — so in- 
tWigent — so generous — so br^ve — so everything that we 
are apt to like in a young ni£tn. His conduct under trial, 
too, was so lofty and intrepid. The noble indignation' with 
whiob he repelled the charge of treason against his country, 
the eloquent vindication of his n^e, and his pathetic appeal 
ta posterity, in the hopeless hour of condemnation---4Il 
these' entered deeply into every generous b5som, and even 
his demies lamented the stern policy' that dictated his exe- 
cution. 

But there was 6ne heart' whose dnguish it would be im- 
possible to describe. In happier days and fairer fortunes, 
he had won the affections of a beautiful and interesting girl, 
the daqgbter of a late celebrated Irish bikrrister. She loved 
himl with the disinterested fervour of a woman's first and 
e^ly love. When every worldly maxim arrayed itself against 
him, when he was blasted in fortune, and when disgrace and 
danger darkened around his n4me, she loved him the more 
firdently' for his very sufferings. If, then, his fate could 
awaken the sympathy even of his fbes, what must have been 
the agony of her' whose whole soul was occupied by his 
image 1 Let th5se tell' who have had the portals of the 
tomb suddenly closed between them' and the being' they 
most l^ved on e^h — ^who have sat at its threshold, as one 
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»hut out in a cold and lonely T^orld^ from whence ^11 that 
was most lovely and I6ving' had dep2ui)ed. 

Bat then the horrors of such a gr&ve! so frightful^ so di£h 
h5nourcd! There was nothing for memory to dwell gd\ that 
could soothe the pang of separiition — ^none of those tender 
though melancholy cfrcumstances' that endear the parting 
sc^ne — ^nothing to melt sorrow into those blessed tSars^ sent^ 
like the dews of heaven^ to revive the heart! in the parching 
hour of anguish. 

To render her widowed situation more d6solate^ she had 
incurred her father's displeasure by her unfortunate attach- 
ment^ and was an exile from the paternal ro5fl But could 
the sympathy and kind offices of friends' have reached a spirit 
80 shocked and driven in by horror^ she would have experi- 
enced no want of consollition^ for the Irish' are a people of 
quick and generous sensibilities. The most delicate and 
cherishing attentions' were paid her by families of wealth and 
distinction. She was led into society^ and they tried by all 
kinds of occupation and amusement' to dissipate her grief, 
and wean her' &om the tragical story of her I5ver. Bat it 
was dll in vidn. There are some strokes of calamity' that 
scathe and sc5rch the soul — that penetrate to the vital seat 
of h&ppiness — and blast it^ never again to put forth bud or 
bl5ssom. She never objected to frequent the haunts of 
plelLsure^ but she was as much al6ne there' as in the depths 
of sblitudo. She walked about in a sad r6verie^ apparently 
unc6nscious of the world around her. She carried with herl 
an inward woe' that mocked at all the blandishments of 
friendship^ and ^^ heeded not the song of the chtoner^ charm 
he 6ver so wisely." 

The person who told mc her story' had se6n her at a 
masquerade. There can be no exhibition of far-gone wretch- 
edness more striking and painful' than to mSet it' in such a 
Bc^ne. To find it wandering like a spectre^ lonely and j6y- 
Icss^ where all around is gay — to see it dressed out in the 
trappings of mirth, and looking so wh,n and w<fo-begone, as 
if it had tried in vain to cheat the poor he^rt' into a momen- 
tary forgetfulness of sorrow. After strolling through tho 
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jsplendid rooms and giddy cr5wdl with an air of utter abstrac- 
tion^ she sat herself down on the steps of an ^rchestra^ and 
looMng abont for some time >7ith a T^cant air^ that showed 
her insensibility to the garish scene, she began with the 
capricioosness of a sickly hedrt* to warble a little plaintive 
idr« She had an exquisite voice ; but on this occasion' it 
was so simple, so toilching, it breathed forth such a soul of 
wretchedness, that she drew a cr5wdi mute and silent around 
her, and melted §very one into tears. 

The story of 5ne so true and tender' could not but excite 
great interest' in a country remarkable for enthusiasm. It 
completely won the heart of a brave 6fficer, who paid his 
addresses to her, and thought' that one so true to the de^d' 
could not but prove affectionate to the living. She declined 
his attentions, for her thoughts were irrevocably engrossed' 
by the memory of her fbrmer lover. He, however, persisted 
in his suit. He solicited not her tenderness, but her esteem. 
He was assisted by her conviction of his w6rth, and her 
sense of her own destitute and dependent situation, for she 
was existing on the kindness of friends. In a w5rd, he at 
length succeeded in gaining her hand, though with the solemn 
asstirance' that her hedrt was unalterably anbther's. 

He took her with him to Sicily, hoping that a change of 
Bcdne' might wear out the remembrance of early w5es. She 
was an amiable and exemplary wife, and made an effort to 
be a hitppy one; but nothing could cure the silent and de- 
vouring melancholy' that had entered into her very s5ul. 
She wasted away in a sl6w, but hopeless decline, and at 
length sunk into the grdve, the victim of a broken he^rt. 

It was on h^r that Moore, the distinguished Irish poet, 
composed the following lines :— 

'* Sh9 is far from the l9,ndl whSre her yoang hSro sleeps, 
And lovers! around her are sighing; 
Bat coldly she tarns from their gaze' and w6ep8, 
For her he&rt in his gr&ve is lying. 

She sings the wild songs of her dear native pUins. 

Every note which hh loved lawlking— 
Ah I little they think, who delight in her str&ins, 

How the heart of the mhistrel is breaking I 
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He had Hired for his Idve— for his coCmtry be died, 
Th^y were &III that to life had entwined him — 

Kor soon shall the tears of his country be dried, . 
Nor 16ngl will his 16ve stay behind him. 

Oh! m&ke hSr a grave whSre the sun-beams r^t 

When they pr6mise a glorious mdrrow; 
They'll shine o*er her sleep, like a smile from the w^ieft, 

From her own loved island of sbrrowl" 

Washdtqton Irtiko. 


THE CHBISIIAN PAUFEBS DEATHBED. 

(Gaboldib Bowles, or Mb& Southit, wbs bom near LymingUm In 178Z, and 
died in 1854. Her earliest production was the " Birthday." But for more than 
twenty years, the writings of Caroline Bowles were altogeflwr anonynoQB, aod 
atthoogh widely drculated and wsarmly appreciated h^ the public, ft was not 
until after the publication of "Ellen Fitz Arthur" and her "Chapters on 
Churchyards," which first appeared in Blackwood's Magazine, that her name 
and identity became known beyond a very limited oitcle. On the death of lbs 
poet Sootbey's first wife, she accepted him as her husband in 1839J 

Tread sSftly — ^bow the heM — 

In revere&t eilenee bow — 
No passing bell doth toll. 
Yet an knmortal s6al* 

Is pUssingl sow. 

Stronger! however gredt, 

With lowly reverence bow : 
There's one' in that poor shod — 
O'ne' by that paltry b5d — 

Gredter than th5u. 

Beneath that be^ar's rsdof^ 
Lo I Death doth keep his fitate^ 

E'nter — ^no cr5wds attend — 

E nter — no gu^dsl defend 
Tltla palace gate. 

That pavement^ damp and cold^ 

No smiling courtiers tread ; 
One silent woman stands^ 
Ia£ting with meagre hands 

A dying he^. 
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No mingling v6ices sound — 

An infant wMl alone ; 
A sob suppressed-:— agkin 
That short' deep*' gasp, and then— 

The parting gr5an. 

6h ! oh&nge— 6b, wbndrous change ! 

B^st are the prison bars — 
This moment' th^re, so I6w, 
So Agonized — and n6w' 

Beyond the stirs. 

6h I ch&nge — stupendous change ! 

Th^re^ lies' the soulless cl5d ; 
The sun eternal breaks— 
l%e new imm6rtal' w^es— 

W^es' with his God. 

CABOLnfE SOUTEEEY. 


THE GULF STREAM, 

Thebb is a river in the ocean. In the severest droughts it 
never fails, and in the mightiest floods it nevet overflows. 
Its banks and its bottom are of cold water, while its current 
is of warm. The Gulf of Mexico is its fountain, and its 
moath IB in the Arctic Seas. It is the Gulf Stream. There 
18 in tiie world no ether such majestic flow of waters. Its 
eoRest is more rapid than the Mississippi or the Amazon, 
and its volume more than a thousand times greater. 

The eunrents of the ocean are among the most important 
of its movements. They carry on a constant interchange 
between the waters of the poles and those of the equator, 
and thus dimimA the extremes of heat and cold in every 
Eone. 

The Bea'iias its climates as well as the land. They both 
ehange witii the latitude; but one varies with the elevation 
above^ the oUm inth the depression below the sea levd. 
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Tlic climates in eacli are regulated by circulation ; but the 
regulators are^ on the one hand, winds; on the other, 
currents. 

The inhabitants of the ocean are as much the creatures 
of climate as are those of the dry land; for the same 
Almighty hand which decked the lily^ and cares for the 
sparrow, fashioned also the pearl, and feeds the great 
whale, and adapted ^ ach to the physical conditioDs by which 
his providence has surrounded it. Whether of the land or 
the sea, the inhabitants are all his creatures, subjects of 
his laws, and agents in his economy. The sea, therefore, 
we may safely infer, has its offices and duties to perform ; 
so, may we infer, have its curi'ents; and so, too, its inhabi- 
tants : consequently, he who undertakes to study its phe- 
nomena, must cease to regard it as a waste of waters. He 
mxist look upon it as a part of that exquisite machinery by 
which the harmonies of nature are preserved, and then he 
will begin to perceive the developments of order and the 
evidences of design. 

From the Arctic Seas a cold current flows along the 
coasts of America, to replace the warm water sent through 
the Gulf Stream, te moderate the cold of western and 
northern Europe. Perhaps the best indication as to these 
cold currents may be derived from the fishes of the sea. 
The whales first pointed out the existence of the Ghilf Stream, 
by avoiding its warm waters. Along the coasts of the 
United States all those delicate animals and marine produc- 
tions which delight in warmer waters are wanting, thus 
indicating, by their absence, the cold current from the north 
now known to exist there. 

In the genial warmth of the sea about the Bermudas on 
one hand, and Africa on the other, we find in great abun- 
dance those delicate shell-fish and coral formations which are 
altogether wanting in the same latitudes along the shores of 
South Carolina. 

No part of the world affords a more difficult or dangerous 
navigation than the approaches of the northern coasts of the 
United States in winter. Before the warmth of the Onlf 
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Stream was known^ a vojage at this season from Europe to 
New England, New York, and even to the Capes of the 
Delaware or Chesapeake, was many times more trying, 
difficult, and dangerous than it now is. In making this part 
of the coast, vessels are frequently met by snow storms and 
gales which mock the seaman's strength, and set at naught 
his skilL In a little while his bark becomes a mass of ice ; 
with her crew frosted and helpless, she remains obedient 
only to her helm, and is kept away for the Qtdf Stream. 
After a few hours' run she reaches its edge, and almost at 
the next bound passes from the midst of winter into a sea 
at summer heat. Now the ice disappears from her apparel, 
and the sailor bathes his stiffened limbs in tepid waters. 
Feeling himself invigorated and refreshed with the genial 
warmth about him, he realizes out there at sea the fable of 
Antseus and his mother Earth. He rises up and attempts 
to make his port again, and is again, perhaps, as rudely met 
and beat back again from the north-west; but each time 
that he is driven off from the contest, he comes forth from 
this stream, like the ancient son of Neptune, stronger and 
stronger, until, after many days, his freshened strength 
prevails, and he at last triumphs and enters his haven in 
safety, though in this contest he sometimes falls to rise no 
more. 

The ocean currents are partly the result of the immense 
evaporation which takes place in the tropical regions, 
where the sea greatly exceeds the land in extent. The 
enormous quantity of water there carried off by evaporation 
disturbs the equilibrium of the seas ; but this is restored by 
a perpetual flow of water from the poles. 

When these streams of cold water leave the poles they 
flow directly toward the equator; but, before proceeding far, 
their motion is deflected by the diurnal motion of the earth. 
" At the poles they have no rotatory motion, and although 
they gain it more and more in their progress to the equator, 
which revolves at the rate of a thousand miles an hour, they 
arrive at the tropics before they have gained the same 
velocity of rotation with the intertropical ocean. On that 
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account they are left behind^ and, consequently, flow in a 
direction contrary to the diurnal rotation of the earth. 
Hence the whole surface of the ocean for thirty degrees on 
each side of the equator flows in a stream or current three 
thousand miles broad from east to west. The trade winds, 
which constantly blow in one direction, combine to give this 
great equatorial current a mean velocity of ten or ^eleven 
miles in twenty-four hours/' 

Were it not for the land, such would be the uniform and 
constant flow of the waters of the ocean. The presence of 
the land interrupts the regularity of this great western 
movement of the waters, sending them to the north or 
south according to its conformation. 

The principal branch of the equatorial current of the 
Atlantic takes a north-westerly direction from off Cape St 
Boque, in South America. It rushes along the coast of 
Brazil, and, after passing through the Caribbean Sea, and 
sweeping round the Gulf of Mexico, it flows between Florida 
and Cuba, and enters the North Atlantic under the name of 
tho Qulf Stream, the most beautiful of all the oceanic 
currents. 

In the Strait of Florida the Gulf Stream is thirty-two 
miles wide, twolbhousand two hundred feet deep, and flows 
at the rate of four miles an hour. Its waters are of the 
purest ultra-marine blue as far as the coasts of Carolina ; 
and so completely are they separated from the sea through 
which they flow, that a sHp may be seen at times half in 
the one and half in the other. 

As a rule, the hottest water of the Gulf Stream is at or 
near the surface ; and as the deep-sea thermometer is sent 
down, it shows that these waters, though still much warmer 
than the water on either side at corresponding depths, 
gradually become less and less warm, until the bottom d 
the current is reached. There is reason to believe that the 
warm waters of the Gulf Stream are nowhere permitted, in 
the oceanic economy, to touch the bottom of the sea. There 
is everywhere a cushion of cool water between them and the 
solid parts of the earth's crust. This arrangement is 
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BUggestive^ and strikingly beautiful. One of the benign 
offices of the Gulf Stream b to convey heat from the Qtdf 
of Mexico — ^whcre otherwise it would become excessive— 
and to dispense it in regions beyond the Atlantic^ for the 
amelioration of the climates of the British Islands and of all 
Western Europe. 

Now^ cold water is one of the best non-conductors of 
heat^ but if the warm water of the Gulf Stream were sent 
across the Atlantic in contact with the solid crust of the 
earthy comparatively a good conductor of heat^ instead of 
being sent across^ as it is^ in contact with a non-conduct- 
ing cushion of cool water to fend it from the bottom^ all its 
heat would be lost in the first part of the way, and the soft 
climates of both France and England would be as that of 
Labrador, severe in the extreme, and ice-bound. 

It has been estimated that the quantity of heat discharged 
over the Atlantic from the waters of the Gulf Stream, in a 
wintcr^s day, would be sufficient to raise the whole column 
of atmosphere that rests upon France and the British 
Islands from the freezing point to summer heat. 

Every west wind that blows across the stream on its 
way to Europe, carries with it a portion of this heat to 
temper there the northern winds of winter. It is the influ- 
ence of this stream that makes Erin the ^^ Emerald Isle of 
the Sea," and that clothes the shores of Albion in evergreen 
robes; while, in the same latitude, the coasts of Labrador 
are £a«t bound in fetters of ice. 

Ab the Gulf Stream proceeds on its course, it gradually 
increases in width. It flows along the coast of North 
America to Newfoundland, where it turns to the east, one 
branch setting towards the British Islands, and away to the 
eoasts of Norway and the Arctic Ocean. Another branch 
reaches the Azores, from which it bends round to the south, 
andy after running along the African coast, it rejoms the 
great equatorial flow, leaving a vast space of nearly motion- 
less water between the Azores, the Canaries, and Cape de 
Verd Ishinds. This great area is the Grassy or San^usso 
8ea^ covering a space many times larger than tii« Bxitt«h 
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Islands. It is so thickly matted over vlch giUf weeds tliat 
the speed of vessels passing through it is often much re- 
tarded. When the companions of Columbus saw it^ thcj 
thought it marked the limits of navigation^ and became 
alarmed. To the eye^ at a little distance^ it seems substan- 
tial enough to walk upon. Patches of the weed arc always 
to be seen floating along the outer edge of the Gulf Stream. 
Now^ if bits of cork or chaffy or any floating substance^ be 
put into a basin^ and a circular motion be given to the 
water^ all the light substances will be found crowding to- 
gether near the centre of the pool^ where there is the least 
motion. Just such a basin is the Atlantic Ocean to the 
Ghdf Stream; and the Sargasso Sea is the centre of the 
whirL 

Columbus first found this weedy sea^ in his voyage of 
discovery: there it has remained to this day, moving up and 
down, and changing its position according to the seasons, 
the storms, and the winds. 

Exact observations as to its limits and their range, ex- 
tending back for fifty years, assure us that its mean position 
has not been altered since that time. 

Madry. 


THE OOEAK. 

[LOBD GXORGX Btbon wos born in London In 1788. Hk father was Captain 
John Byron, and his mother Mln Gordon of Oight^ an Aberdeenshire heiress, 
whom Captatai Byron b§d married solely for her fortune. Through the licen- 
tious oondnct of her profligate husband, Mrs. Byron's fortune having been 
greatly narrowed, she was compeUed to retire with her infant son to Aberdeen, 
and young George was placed in the grammar school of that dty, where he re- 
oeiTed the rudiments of his education. The poet has immortaUsed his affec- 
tionate reooUections of his early life in Scotland in " Lochnagar," and the Teraes 
of " Auld Lang Syne" in *' Don Juan." In 1708 he succeeded to the family title 
and estates, and was sent by his guardian. Lord Carlisle, to Harrow, and thenoe 
to Cambridge In 1804, where he became chiefly remarkable for his eccentric 
habits and his defiance of the mles of discipline. On quitting Cambridge he 
soon after published his "Hours of Idleness;" the severe criticism of wliich. in 
the "Xdhiburgh Beview,'* elicited the first specimen of the noble poefs real 
powers In the satire ''English Bards and Scotch Heviewers." Beatless and 
misanthropic. Lord Byron now resolved to make a tour on the continent, from 
whidi he returned in 18U, but won set out again on a similar excursion. Th9 
biiurrectton of the Greeks having broken Out in 1821, he resolved to devote faia 
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fortune, his pen, and hii sword to their canse. He caught a fever in coi: sequence 
of his exertions, and died at Missolonghi In 18*24. The poetic genius of Lord 
Byron was capable of soaring to the snblime, bat sometimes descended to a 
reckless profligacy. A few of his leading works are "Childe Harold.** "Tht 
Bride of Abydos," "Lara," "Hebrew Melodies." "Don Joan," &o.] 

Therb is a pleasure! in the pathless wo5ds; 

There is a rapture' on the lonely shore; 

There is society' where none intrudes^ 

By the deep sea^ and music in its rdar: 

I love not mUkn the less^ but nature m5re^ 

From these our interviews; in which I steal 

From all I may be^ or hdve been before^ 

To mingle with the universe^ and feel 

What I can ne'er express, yet cannot all conceal 

Boll on, thou deep' and dark-blue ocean — r511 1 
Ten thousand fleets' sweep 6ver thee' in v&in; 
Man' marks the earth with ruin — ^his contrdl' 
Stops with the shbre; upon the watery plain. 
The wrecks are all thy deed, nor doth remain 
A sh^ow of mdn's ravage, save his 5wn, 
When, for a m5ment, like a drop of riCin, 
He dnks into thy depths' with bubbling gr6an. 
Without a grikve, unkn&lled, uncoffined, and unkn5wa 

His steps' are not upon thy paths — thy fields' 

Are not a spoil for him — ^thou dost arise 

And shake him fr5m thee; the vile strength' he wields 

For e&rth's destructionl th6ul. dost all despise, 

Spuming him from thy bdsom to the sMes, 

Ajid send'st him, shivering' in thy playful sprdy, 

And howling, to his g5ds, where haply lies 

His petty hope' in some near port or bdy. 

And dashest him ag^in to earth — th^e let him lay. 

The armaments' which thunder-strike the walls 
Of rock-built cities, bidding nations qudke. 
And monarchs' tremble' in their c&pitals-^ 
The oak leviathans, whose huge ribs' laSke 
Their cl&y cre&tor' the viun title tfike' 
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Of lord of tboe^ and arbiter of y&r : 
Th&e' are thj t&ys, and, u the snowy BSko, 
They n)6U into thy yeaat of wiveSj whioh mar 
Alike the Armada's pride, or Bpoils of Trafalgar, 

Thy shares' are ftmpires, changed in fill' save th&o — 
Aas^a, Greece, R5me, Carthage, whit are thfey! 

Thy waters' wasted them' while they were frSe, 
Asd many a tfr^it since; their shores obey 
The BtrfingeTj alSvo, or savage; their decfiy' 
Haa dried up reSlma to d&serts: — not ao thtfn, 
Unchlngeable' save to thy wild waves* pUy — 
Time' writes no wrintle' on thine azure brfiw— • 
Such aa creation's dawn beheld, thou rollest ndwl 

ThSo gloriona ndrror, where the Almighty's form' 
Gl&aaes itself in tSmpests ! — in 611 time — 
C&lm or conviilBed, in br&eze, or gEile, or stdmi. 
Icing the pole, or in the torrid clime' 
Dark-heaving — ^bo^ndleas, Sndlcss, and sublime 1 
ITie image of EtSmity 1 — the tlirono 
Of the luvlaihie I — Even from out thy sllmel 
The mbnsteiB of the deep' are made 1 Each z^ue' 
OhSya thee I Thou goest fbrth, dre&dl flthomlesslal^nol 
BmoK. 


PLANTS, AKD BOW THEY MULTIPLY. 


CrtpfogioHia, IcrtiplM. gamut, G.) 

ooallne reprodnutton. 
ailidi, Jnutii, L.) ddn or outer o 

log. 
Fgnindof*, Uaeundiu, L.) to mBke : 

IrulifuL ' 

Filamtnt. Cltlnnunbi.jIIunv, L.I 


BEFRODlTCfnVB ORGANS OF PLANTS. 103 

BEPEODUCnVB OBGANS OF PLANTS. 

Every organized body^ whether animal or vegetable, is the 
sabject of perpetual change. We have seen how plants 
spring from seed^ and how their subsequent development is 
provided for by those organs which collect^ prepare^ and 
assdmilate their food. But these processes will not go on 
for ever. There comes an inevitable period of decay, when 
the vital powers will languish, and ultimately cease. Thus 
the world would soon become a dead and doleful waste, 
were it not that the principle of life is from time to time 
renewed. The individual dies, but the race does not perish. 
In addition, then, to the wonderful mechanism by which 
vegetable life is flnpported, we have to consider the still 
more remarkable functions by whose operation it is repro- 
duced and multiplied. 

In those plants which are propagated by means of seeds, 
whether dicotyledonous or monocotylcdonous, the organs of 
reproduction are all included in the flower or blossom, 
which gradually ripens into fruit. The fruit, when fully 
matured, either is, or contains the seed. But acotylcdonous 
plants are entirely destitute both of flowers and fruit. In- 
stead of seeds, they have those seed-like bodies called sptyres 
or sporules, produced from the living plant by means of cer- 
tain obscure organs, whose nature and mode of action are 
not well understood. In many cases it is difficult even to 
ascertain what are the organs by which this function is per- 
formed. That there must be, in every species, the faculty 
of reproduction, cannot be reasonably doubted; but it seems 
often impossible to determine how it operates, or even in 
what part of the plant it resides. All plants may therefore 
be divided, according to the nature of their reproductive 
organs, into two great classes, flowerless and flowering, or, 
in the language of botanists, cr^fptogamic and phanerogamic. 
Phanerogamic plants are by far the most numerous and 
important. 

The flowers of different species present the greatest 
variety of external form, but they are all, in structure, more 
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or less analogous to each other. Thej grow from the stalk 
or axU of the plant, very much in the same way aa ordinary 
leaves, of which, indeed, all their parts may be regarded aa 
so many different modifications. The arrangement of these 
parts will he best understood by referring to the accom- 
panying illostrations. Fig. 10 shows the extemol coverings, 
In fig. 9 these are removed, bo as to exhibit the internal, 
Em. 9. Vio. la 


Fio. 11. 
and, as wc shall see, more essential organs. A cross seoljiai 
of the whole flower is represented in fig. 11. The ontermost 
ooYoring is the calyx (a), consisting of a circle or whorl of 
more or less modified leaves, in which, as in a cup, the rest 
oftbe flower is inserted. The calyx is generally, but not 
always, green. Dificront from it in this respect is the next 
whorl, called the cm-olh (h). It is the ornamental part of 
the flower, and is in most cases gaOy coloured. At first, it 
is wrapped up in the calyx, but gradually e^ianda and 
overtops it, becoming, in its turn, a protecdvo covering to 
the intcmfd organs. These are the stamem (c c^ and piUit 
(e/g), which are directly concerned in the production of 
the seed, and must therefore be present in every fertile 
flower, whereas the calyx and corolla are frequently want- 
ing. The stamens form one or more whorls, surrounding 
the pistil, which occupies tbo centre; and, when there are 
more pistils than one, they too are arranged in whorls. 1\ if 
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worthy of remark that the parts of each whorl are usually 
found to occupy alternate positions with those of the next, 
as seen in fig. 11. Thus the petals,- or leafy organs which 
compose the corolla^ are disposed alternately with those of 
the calyX; which are called sepals. It follows that^ in the 
same flower^ the number of petals and of sepals will in 
general be the same. Similarly^ the petals are alternate 
with the outermost whorl (if there be more than one) of 
stamens^ these with the next whorl^ and so on; so that the 
stamens will either be equal in number to the petals^ or 
some multiple of them. In monocotylcdonous plants^ the 
number of parts in each whorl is very often three ; while 
two^ four^ and five are more frequent in those which are 
dicotyledonous. 

Such is a general description of the flower; the respectivo 
functions of its different parts must form the subject of 
another lesson. 


EEPBODUOTIVE OEGANS OP PLANTS— CONTINUED. 

Tub functions of the calyx and corolla are nutritive as well 
as protective. Both are intended to minister to the wants 
of ^e interior organs^ which^ as the direct instruments of 
reproduction^ it is the end and aim of the whole organism 
to mature. The sepals of the calyx^ like ordinary leaves^ 
absorb carbonaceous food from the atmosphere; while the 
corolla is chiefly concerned in the production of coloured 
juices^ and of a nutritious sugary substance which serves 
important purposes in the economy of the plant. When 
these functions are no longer necessary^ the petab usually 
wither and fall^ but the calyx often remains in connection 
with the fruit It may be seen adhering to gooseberries 
and currants^ round the point to which the stalk is attached. 
A stamen generally consists of two parts^ the filament (c) * 
and the aniiher {d)y of which the latter only is essential. 
The filament is^ as its name implies, a thread-like organ, at- 

* See fig. 9. page IHi 
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tached to the anther by one extremity^ and by the other to 
the base of the flower. It serves as a pillar to support the 
anther^ and as a conduit to convey to it the necessary 
nouriahment. The anther is a receptacle of little cells^ 
filled with a fine powder^ called pollen, which may be re- 
garded as the life-giving principle of the plant. When this 
substance has arrived at a state of maturity fitted for the per- 
formance of its functions^ it is discharged by the opening or 
sudden rupture of its coverings and may be seen scattered^ 
like white or yellow dust^ upon any fully-developed flower. 

It is essential to reproduction that some of this fecundat" 
ing powder find its way to the apex of the pistil^ which is 
oaUed the stigma (^). Besides this stigma^ the pistU includes 
two distinct parts : the ovary, or seed-vessel {e), containing 
the ovule, from which the seed is to be formed ; and the 
style or stalk {/), by which the ovary and stigma are con- 
nected. This last^ like tbe filament of the stamen^ may be 
entirely wanting. The stigma consists of a soft, sponge- 
like cellular substance, not covered by the skin or cutide, 
which envelopes almost every other part of the external 
surface of the plant. No sooner do the grains of pollen 
fall upon this delicate organ, where they are retained by a 
viseid fluid which it secretes, than they begin to send out 
small tubes in the direction of the ovary. These tubes con- 
vey to the ovule the fertilizing material contained in the pol- 
len, and forthwith the development of the little embryo pro- 
ceeds, while the rest of the flower, having performed its 
allotted work, gradually yields to decay. 

How wonderful are these structures in the very minute- 
ness of their complex operations 1 The parts of the flower 
exterior to the stamens are all created in perfect sub- 
servieney to the functions of that organ ; and, even of the 
stamens themselves, how small a portion seems to be essen- 
tial I The filament supports the anther, the anther con- 
tains the pollen, and the grains of pollen enclose the ferti- 
lising matter, of which, after all, but a small part is neces- 
sary to accomplish the purpose for which the whole flower 
was made t 
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Yet tbere is no waste wHich could have been avoided. 
The quantity of pollen prodnoed in some oases is enormous, 
infinitely greater than is needful for the fertilization of the 
pistil ; bat this is a wise arrangement to secure the desired 
resul^ in spite of the influence of winds, and the unfavour- 
able position which the pistil often occupies. In most in- 
stances, it is true, the stamens are so arranged as to over- 
top the pistil, being longer in plants whose flowers are 
upright, and shorter in drooping flowers. But when we 
oooaider that many plants have the stamens and pistils on 
different flowers, and, stiU further, that, in the case of cer- 
tain large trees, one tree bears stamens only, and another 
pistils only, the wonder is, not that so much pollen should 
have been provided, but that the fertilization should be 
fiflfeoted with so much certsdnty. The pollen is often carried 
to its destination by the wind, the very influence which 
seems at first sight likely to cause its entire waste ; and, in 
some cases, the sugary secretions of the corolla attract bees 
aad other insects, to whose bodies the little grains of pollen 
adhere, and are thus deposited in the place for which na- 
ture intended them. Where shall we find a more interest- 
ing example of the way in which ^^ all things work together" 
to promote the designs of Providence ? 


PBESBBTATIOK AND DISPEBSIOK OF SEEDS. 

The one great intention of nature in the structure of flowers 
seems to be the perfecting of the seed, and (what is part of 
the same intention) the preserving of it till it be perfected. 
This is seen, in the first place, in the care which is taken 
that all the organs immediately concerned in reproduction 
have every advantage of situation that can be given them. 
Thus the stigma, ovary, and anthers are lodged in the cen- 
tral recesses of the plant, and exposed only when exposure 
is beneficial to them. While still tender and immature, they 
are shut up and sheltered in the bud ; as they acquire greater 
firmness of texture, the expansion of the petals discloses 
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them to the light and air ; after which they have^ in many 
cases, by the very form of the full-blown flower, the light 
and heat reflected upon them from the concave surface of 
the corolla. Many flowers have also the singular faculty of 
closing, or going to sleeps when night sets in, and opening 
again in the morning. Others open only by night, and at 
mid-day are completely closed. There is, indeed, scarcely 
any hour of the day, at which these phenomena are not 
going on with more or less intensity. We can easily see 
the object of this wonderful sensibility. It is simply that 
the petals may so dispose themselves as to shelter the 
tender interior organs, opening or closing as this purpose 
renders either change of position requisite. 

Such are a few of the precautions taken to secure the 
safe development of the organs on which the production of 
the seed depends. If we now look at the seed itself, we 
shall And that no less care is bestowed on its preservation. 
As the flower decays, the whole energies of the plant are 
devoted to the nursing of the little embryo which it has left 
behind. Gradually the embryo and its enclosing ovary in- 
crease in bulk, assuming, in different plants, an incalculable 
variety of forms, all of which evidently conduce to the 
security of the seed. The results of this process are seen 
in the endless diversity of fruits. Sometimes, as in cherries 
and other stone fruits, the seed is enclosed in a strong shell, 
which is itself surrounded by a pulp; sometimes, again, 
as in grapes, oranges, and berries, it is plunged over-head 
in a glutinous syrup, contained in a skin or bladder; at 
other times, as in apples and pears, it is embedded in the 
heart of a firm fleshy covering ; or, as in strawberries^ 
pricked into the surface of a soft pidp. These and many 
other varieties occur in what are popularly called fruits. 
But, if we take into account the matured seed-vessels of 
grasses, herbs, trees, and all other seed-bearing plants, 
which are also fruits in the strict botanical sense, the num- 
ber of different forms to be met with is altogether inoom- 
putable. Plants of the pea tribe have their seeds regularly 
disposed in pods, which exclude the wet even in the heaviest 
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rains; and these pods are sometimes lined with a soft down, 
as in the bean^ or distended^ as in senna^ like a blown 
bladder. A woolly substance envelops the seeds of the 
cotton plant^ while those of the thistle and artichoke are 
barricaded with spikes and prickles. In the grasses we 
find the seeds enclosed in hard shells or tunicles^ with which 
they are so intimately connected as to be inseparable. 

As soon as the seeds^ whose safety is so carefully provided 
for^ have been matured, the next business is to disperse 
them. They cannot serve the purposes for which they are 
designed while they remdn wrapt up in their several cover- 
ings. Accordingly, some fruits, whenever the seeds within 
them ore fully ripe, burst open in various ways so as to 
scatter them ; while others fall to the ground without open- 
ing, and their seeds are liberated by the decay of the sur- 
rounding substance. Various agencies then contribute to 
their dispersion. Streams often convey to a distance the 
seeds of plants that grow on their banks. Winds are avail- 
able for Uie same purpose, and hence many seeds, such as 
those of the thistle and dandelion, are endowed with ap- 
pendages not improperly called wings. By means of these 
they are enabled to float in the air, and it is no uncommon 
thing, in a windy day, to see them far away from the parent 
plant. Some pulpy fruits are picked up by birds, and the 
little seeds they contain, being hard and indigestible, are 
soon deposited again in a state quite fit for germination. 
And, last of all, the seeds of plants valuable as food have 
been dispersed by man over such parts of the globe as are 
suited for their cultivation. 

Thus we have arrived at the point from which we started 
in our sketch of the growth and functions of plants. From 
the seed are developed root, and stem, and leaves, by which 
the plant is nourished and increased. Then comes the 
flower, filling the air with perfume, and clothing the earth 
with beauty. But these are not the main objects of its 
existence. It exhausts itself in perfecting the seed; and 
this seed, again committed to the earth, gives birth, in its 
turn, to new plants and flowers, similar to that from which 
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it sprung. And so on^ from generation to generation, and 
from age to age, tlie wheel of vegetable life incessantly re- 
volves — a small, but beautiful and essential part of the 
stupendous machinery of nature. 

QUESTIOKS rOB 8ZAMIKA.TI0V, 

Wby it xeprodactton necessary in the Tegetabte Idngdomf ^?lileli pttt et 
the plant eontaiDS the organs oC reproduction ! What are trw^oganiio plants ! 
phaneroganUe plants t What classes formerly spoken of are included in thiji 
last? What is the outer covering of the, flower called! What are the dif- 
ferent parts of this covering called ! What part of the flower is in #HMral 
beautifuUy coloured t Of what use Is it t What are petals! stamens? wharist 
What relation subsists between the number of petals and that <^ stamens? 
How are the parts of snccessive whorls arranged? What part of the Hewiir 
occupies the centre? Which Is the essential port of the atamen? Wfth 
what is it filled? What is the use of pollen? Describe the different parts 
of the pistit How is the pollen conveyed to the stigma? flow does it ob- 
tain communication with the ovule? What is the ^ect ef this eommoai- 
cation on the ovule? on the rest of the flower? Why do some plants 
produce so much pollen? Bow do bees convey the pollen to its destina* 
tion? Show how tiie seed-produdng organs of phints ai« protected aad 
cared for. What is meant by plants "going to sleep?** Why do they se? 
How are the seeds of different plants protected till they reach maturity ? CUve 
examples. How are they then dispersed? Give examplei.; 


GOD IN NATUEB. 

TiiBRB lives and works 
A soul in all things, and that soul is Gbd. 
The beauties of the wilderness are His, 
That make so gay the solitary place. 
Where no eye sees them. And the furer forms. 
That cultivation glories in, are His. 
He sets the bright procession on its way. 
And marshals all the order of the year; 
He marks the bounds which Winter may not pass. 
And blunts his pointed fury; in its ease^ 
Busset and rude, folds up the tender germ. 
Uninjured, with inimitable art; 
And, ere one flowery season fades and dic^. 
Designs the blooming wcMideis of the next. 

C0WP£B. 


SECTION III. 


CHABA.CTEBISTICS OF SCOTLAND. 

[Pabt of the Address ot Sib David Bbbwsxeb at the Opening of Edinbntsh 
TJntventtgr, 4Ui Kovembar, 186S.] 

There are f^w countries^ that possess objects and institu- 
tions of a more varied interest' than our 5wn. Distant 
enough from the frigid zone^ indented by sinuous Estuaries, 
and spacious bays and deep inlets of the 6cean^ Sc6tlandl 
enjoys a climate' mild and salubrious, equally rembved from 
the rigours of an arctic winter' and the scorching heats of a 
tropical stin. No exhalations poison its atmosphere, no 
sirocco blights it, and we know no more of the tornado and 
the eCrthquake^ than what makes us grl,teful for our igno- 
rance. At ^11 seasons' Scotland is accessible to the striinger 
- — ^whether he comes as a pilgrim with his staff and his scrip, 
or is welcomed to its shores' by the light^beacons that guard 
them by night. Bdilroads' carry him along its seaboard, 
over its mountain ch^ns, and through its picturesque valleys; 
and the busy steamer' plies unceasingly' along its winding 
and rugged coasts. With this external character' the in- 
terior of our peninsula corresp5nds. Mountain ranges of 
lofty ^pects — h6re' rising into peaks of granite, th^re' de- 
scending into precipices of gneiss, or running into pillars of 
bastit — embosom Ukes of the purest and most limpid witter, 
or give birth, in their c5rries, to the elements of the cataract, 
which, at a I5wer level, rushes over its precipices, and to the 
sources of the mighty river' which adorns and fertilises the 
region of industry and life. In descending to the level of 
vegetable forms, we enter upon scenery' at once picturesque 
and beaiitiful — ^h^re' clothed with sober h6ath, there' gay 
with the richest v^^^dure — at 5ne place, the crevice of the 
r6ck pushing out its crumped and vrild vegetation, and at 
another, the river bknk' displaying its embr6idery of birch 
and 5ak; while the flanks of the eternal hills' retire into 
purple sh^ow, invested with the folds of the gloomy and 
the stately pine. Amidst scenes like these, the geologist 
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and tbe lintiquary* will discover features of nature and works 
of art' which no 6ther country has yet exhibited. 

I do not refer' to our lavas of gr^nite^ nor to the gems and 
6res which they embbsom, nor to our buried fbrests, with their 
decaying roots of the fourth and fifth generation; nor to our 
basaltic caves and gigantic sea-cliffs' lashed by the ocean. 
Nor do I refer to our ancient citstles^ guarding our mountain 
pisses^ or frowning from our he^dlandft; nor to the plains 
and fatnesses' where R6man ambition was checked and 
"English domination repelled; but I refer' to one of the most 
magnificent formations of the antediluvian kge — the parallel 
roads of Glenr5y^ which baffle the sagacity of the geologist; 
and also to those extraordinary works of mdn — ^the vitrified 
forts in the Highlands^ above thirty in ntimber^ which equally 
perplex the lintiquary and the Architect. In 5ur sober lati- 
tude^ and in a Idnd' neither teeming with wealth nor familiar 
with luxury^ a striinger will not find any of those exciting 
amusements' which he may have witnessed in richer coun- 
tries' and among an idler people. We cannot offer him' 
either the bull-fight or the c^rnival^ and he must recrbss the 
Tw^d' to enjoy in perfection the excitement of the ttirf, 
or shudder' at the brutality of the prize-ring; but^ what he 
may value more^ we can show him our heath and our river 
sports^ where the genius of mdn' strives with the sagacity 
of instinct^ and where animal life is sacrificed' less for 
amtisement than for iise. We can sh5w him' the games 
and contests of our northern clans; the schools of heroes, 
ever reddy at the call of their country — ^loyal even to w5rth- 
less sovereigns, and iuithful even in a d5ubtful cause. To 
the stranger of graver mood' Scotland presents objects of 
contemplation' of equal interest and imp5rtance. In her 
institutions for religious and secular education' will be found 
arrangements' to admire and to imitate; and in the reaction 
of knbwledge' upon the character and habits of her people, 
the philbsopher may discover new lines of study, and the 
statesman new principles of g5vernment. In our churches 
and sch6ols' they will find the machinery' by which a vir- 
tuous population has been reared; and in the simplicity of 
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our worship' they may learn the process by which faith ap- 
peals to the judgment more than to the imaginatioD^ and 
becomes a continuoas principle of duty^ instead of a series 
of impulses I efficacious' only during the high pressure which 
produces them. Here^ therefore^ the stranger' will find no 
gorgeous temples — none of the pomp and circumstance 
which decorates the foreign churches^ and in the s5rcery of 
which' the penitent leans on the broken reed of the priest^ 
and enhances his formal aspirations' by the supplement of 
pious frauds and lying miracles; but unpretending as are 
bur temples and simple our rites^ we are not without asso- 
ciations' which influence the imagination' and reach the 
hekrt. Our civil and religious liberties' wore won together. 
With the sword in one hand and the truth in the 6ther' our 
fathers resisted unto de^th' the Enemies of their faith^ and 
the fields on which they triumphed or f^ll^ and the sea-beach 
and gl^ns where they worshipped' ai*e still remembered' with 
royerence and affbction. 


THE OLD AEM CHAIB. 

I love it — ^I love it, and who shall dare 

To chide me for loving that old arm chair ! 

I've treasured it long as a sainted prize — 

I've bedewed it with tears, and embalmed it with sighd y 

T^s bound by a thousand bands to my heart, 

Not a tie will break, not a link will start. 

Would you learn the spell ? a mother sat there ! 

And a sacred thing is that old arm chair. 

In childhood's hour I lingered near 
The hallowed seat with listening ear; 
And gentle words that mother would give, 
To fit me to die, and teach me to live. 
She told me shame would never betide. 
With truth for my creed, and God for my guide; 
She taught me to lisp my earliest prayer^ 
As I knelt beside that old arm chair. 

I 
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I sat and watched her many a day, 

When her eyes grew dim and her locks were grey. 

And I almost worshipped her when she smiled 

And turned from her Bible to bless her child. 

Years rolled on^ but the last one sped — 

My idol was shattered— my earth star fled: 

I learnt how much the heart can bear, 

When I saw her die in that old arm chair. 

Tis past! 'tis past! but I gaze on it now 
With quivering breath and throbbing brow: 
Twas there she nursed me — ^twas there she died. 
And memory flows with lava tide — 
Say it is foUy^ and deem me weak. 
While the scalding tears start from my cheek. 
But I love it — I love it, and cannot tear 
My soul from a mother's old arm chair. 

Eliza Cook* 


LOBD CHATHAM OH THE AMBEIGAN WAB. 

pVniiAM Frrr. Earl of Cbatbam, one of the most illiutrioiu statoamen that 
ever graced the British senate, was the son of Robert Fitt. Esq., of Booonocl^ 
in Cornwall, where he was bom in 1708. Having been roomed as a member 
of parliament, his great talents as an orator were soon displayed in oppoaitton 
to Sir Robert Walpole. After holding some of the chief offices hi the cabinet^ 
and as he was speaking with his accustomed eloquence and energy against the 
American war, in the House of Lords, April 7. 1778* he fell down in aoonmlsiTe 
fit. and died in a few weeka after.] 

« 

I CAKNOT^ my lords^ I will not^ join in congratul&tioni on 
misf6rtune and disgr^e. This^ my lords^ is a pdrilousl and 
tremendous moment. It is not a time for aduliition: the 
smoothness of flattery^ cannot s&ve us' in this rugged and 
awful crisis. It is now necessary to instruct the thr6nel in 
the language of tr^th. We must^ if possible, dispel the 
delusion and darkness which envelop it^ and displ&y^ in its 
fcdl diLnger and genuine colours^ the ruin' which is brought 
to our do5rs. Can ministers' still presume to expect sup- 
port in their infatuation? Can p^liament' be so deU to 
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its dignity and duty^ as to give their sapport to me&ureBi 
(hii8 obtr^dedl aad f6roed apon them? Me&ures^ my lorda^ 
which ha?e reduced this kte flourishing empire' to 8c6m and 
eont^pt I '^ But ySsterday^ and Britain* might haye stood 
against the w5rld; now' none so poor' as to do her r^yer- 
enee/' The p^ple whom we at first despised as rebels, 
bat whom we now acknowledge as 6nemieS; are abutted 
against us, supplied* with eyery military st5re, haye their 
interest eonsdlted, and their ambassadors entertained, by 
our inyeterate dnemy — and mlnistersl do not, and dkce not, 
interp69e with dignity or eShot. The desperate state of our 
anny abrdadl is in part kn5wn. N5 man' more highly 
estdems^ and hbnours the British troops' than Y do; T know 
their yirtuea and their v&lour; I kn6w' they can achieye 
Anything but impossibilities ; and I kn6w' that the conquest 
of British America' is an impossibility. You cannot, my 
lords, you ciUinot conquer America. What is your present 
sitoWon there ? We do not know the wdrst, but we kndw' 
that in three campaigns' we haye done n6thing, and suffered 
mdeh. You may swell every expanse, accumulate every 
asdstanee, and extend your traffic' to the shambles of evwy 
Oerman d6^ot, your attempts' will be for ever Y§in and 
impotent— doubly so, indeed, from this mercenary &A on 
whioh you rel^; for it Irritates, to an inciirable resentment, 
the minds of your adversaries, to overrun them' with the 
meroenary sons of rapine and plilnder, devoting th^l and 
their possessions' to the rap&city of hireling cruelty. If I' 
were an American, as I am an E'nglishman, while a foreign 
trbop' was landed in my country, I n^ver would lay down 
my arms— ndver — ^ndver — n^ver ! 

Bitt, my lords, wh5 is the man' that, in addition to the 
disgraces and mischiefs of the w&r, has diffed to authorise' 
and associate to our firms' the t^ahawk and scfilping-knife 
of the salvage? to call into civilized alliance' the wild and 
inhuman inh&bilant of the w5ods? to delegate' to the merci« 
less I nctian' the defence of disputed rights, and to wage the 
horrors of his barbarous w&r' against our brethren? Hy 
I6rd8, th^ enormities' cry «loud for redress and pclnish- 
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mcnt. Bdt^ my lords^ this barbarous measure has been 
defended' not only on the principles of policy and nec^ity^* 
but dlso on those of morldity, " for it is perfectly allowable/' 
says Lord Suffolk, '^ to use all the meansi which 65d and 
naturel have put into our h^nds." I am ast5nished, I am 
shocked, to hear such principles oon^ssed; to hear them 
S^YOwed in this house, or in this coi^try. My I6rds, I did 
not intend to encroach so m^ch on your attention, but I 
ciknnot repress my indignation — ^I f§el myself 1 impelled to 
speak. My Idrds, we are c^ed upon* as members of this 
h5use, as m6n, as Christians, to prot^t against su(^ horrible 
barbarity! ^^That G5d and ndture* have put into our 
hands T' WM ideas of Qod and nature that noble lord 
may entertain^ I kn5w not, but I kn5wl that such det^table 
principles! are equally abhorrent to religion and humltnity. 
What ! to attribute the sacred sanction of God and Mtore' 
to the massacres of the Indian sc4lping-knife ! to the canm- 
bal fidvage, torturing, mtUrdering, dey6uring, drinking the 
bl5od of his mangled victims ! Such notions^ shook every 
precept of morality, every feeling of humanity, every senti* 
ment of h5nour. These abominable principles, and thb 
m5re abominable av6wal of them, dem&nd the most dedsivo 
indignation. 

I call upon that right reverend, and this most learned 
bench, to vindicate the religion of their G6d, to support 
the jtistice of their coiintry. I call upon the bishops^ to 
interpose the unsullied sanctity of their lltwn, upon the 
judges' to interpose the purity of their Ermine, to s&ve us 
from this pollution. I call upon the honour of your lord- 
ships' to reverence the dignity of your Ancestors, and to 
maintain your 5wn. I call upon the spirit' and humanity of 
my country' to vindicate the national character. I inv5ke 
the genius of the constitiition. I solemnly call upon your 
I5rdships, and upon ^very order of men in the state, to sttop 
upon this infamous procedure' the indelible stigma of the 
public abh5rrence. My lords, I am 61d and w^, and at 
present unable to say m5re, but my feelings and indign&tionl 
were too str6og to have said l^ss. I could not have slept 
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this night in my bed^ nor even reposed my head upon my 
«{>iIlow^ without giving yentt to my eternal abh5rrence of such 
enormous' and preposterous prinoiples. 


EDINBURGH AFTER FLODDEN. 

News of battle ! — ^news of battle 1 

Hark ! 'tis ringing down the street : 
And the archways and the pavement 

Bear the clang of hurrying feet. 
News of battle ! who hath brought it? 

News of triumph? Who should bring 
Tidings from our noble army. 

Greetings from our gallant king? 

All last night we watched the beacons 

Blazing on the hills afar, 
Each one bearing, as it kindled, 

Message of the opened war. 
All night long the northern streamers 

Shot across the trembling sky : 
Fearful lights, that never beacon 

Save when kings or heroes die. 

News of battle I who hath brought it? 

All are thronging to the gate; 
** Warder — warder ! open quickly ! 

Man — ^is this a time to wait?" 
And the heavy gates are opened ; 

Then a murmur long and loud^ 
And a cry of fear and wonder 

Bursts from out the bending crowd. 
For they see in battered harness 

Only one hard-stricken man; 
And his weary steed is wounded^ 

And his cheek is pale and wan; 
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Spearless hangs a bloody banner 
In his weak and drooping hand — 

What ! can that be Randolph Murray^ 
Captain of the city band? 

Bound him crush the people^ crying^ 
''Tell us all— oh, tell us true I 
Where are they who went to battle, 

Randolph Murray, sworn to you? 
Where are they, our brothers-— children ? 

Have they met the English foe? 
Why art thou alone, unfollowedP 

Is it weal, or is it woe ?" 
Like a corpse the grisly warrior 

Looks &om out his helm of steel ; 
But no word he speaks in answer — 

Only with his armed heel 
Chides his weary steed, and onward 

Up the city streets they ride; 
Fathers, sisters, mothers, children, 

Shrieking, praying by his side. 
" By the Power that made thee, Randolph, 

Tell us what mischance hath come." 
Then he lifts his riven banner, 

And the asker's voice is dumb. 

The elders of the city 

Have met within their hall — 
The men whom good King James had charged 

To watch the tower and walL 
'' Your hands are weak with age," he said, 
''Your hearts are stout and true; 
So bide ye in the Maiden Town, 

While others fight for you. 
My trumpet from the Border-side 

Shall send a blast so clear, 
That all who wait within the gate 

That stirring sound may hear. 
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Or, if it be the will of heaven 

That back I never come, 
And if, instead of Scottish shonts. 

Ye hear the English drum, — 
Then let the warning bells ring out. 

Then gird yon to the fray, 
Then man the walls like burghers stout. 

And fight while fight yon may. 
Twere better that in fiery flame 

The roof should thunder down. 
Than that the foot of foreign foe 

Should trample in the town !** 

Then in came Randolph Murray,— 

His step was slow and weak. 
And, as he doffed his dinted helm. 

The tears ran down his cheek: 
They fell upon his corslet. 

And on his mailed hand. 
As he gazed around him wistfully. 

Leaning sorely on his brand. 
And none who then beheld him 

But straight were smote with fear. 
For a bolder and a sterner man 

Had never couched a spear. 
They knew so sad a messenger 

Some ghastly news must bring. 
And all of them were fathers. 

And their sons were with the king. 

And up then rose the provost — 

A brave old man was he. 
Of ancient name, and knightly famo. 

And chivalrous degree. 


Oh, woeful now was the old man's look. 
And he spake right heavily — 
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''Now, Randolph, tell thy tidingj^ 
However sharp they be ! 

Woe is written on thy visage. 
Death is looking from thy face : 

Speak ! though it be of overthrow- 
It cannot be disgrace !" 

Right bitter was the agony 

That wrung that soldier proud: 
Thrice did he strive to answer. 

And thrice he groaned aloud. 
Then he gave the riven banner 

To the old man's shaking hand. 
Saying— ^^ That is all I bring ye 

From the bravest of the land I 
Ay I ye may look upon it — 

It was guarded well and long, 
By your brothers and your chiidrcn. 

By the valiant and the strong. 
One by one they fell around it. 

As the archers laid them low. 
Grimly dying, still unconquered. 

With their faces to the foe. 
Ay ! ye well may look upon it — 

There is more than honour there, 
Else, be sure, I had not brought it 

From the field of dark despair. 
Never yet was royal banner 

Steeped in such a costly dye; 
It hath lain upon a bosom 

^ Where no other shroud shall lie. 
Sirs ! I charge you, keep it holy. 

Keep it as a sacred thing. 
For the stain you see upon it 

Was the life-blood of your kingT^ 

Woe, woo, and lamentation 1 
What a piteous cry was there I 


THE STORY OF WILLIAM WALLACE. 121 

Widows^ maidens^ mothers^ children^ 
Shrieking^ sobbing in despair J 


« 


" the blackest day for Scotland 

That she ever knew before ! 
our king I the good^ the noble^ 

Shall we see him never more ? 
Woe to us, and woe to Scotland ! 

our sons, our sons and men ! 
Surely some have 'scaped the Southron, 

Surely some will come again !" 
Till the oak that fell last winter 

Shall uprear its shattered stem- 
Wives and mothers of Dunedin — 

Ye may look in vain for them ! 

« « ^ it « 


Aytodn, 


THE STOEY OF WILLIAM WALLACE. 

[WALTKB SoOTT, the SOU of a writer to the Signet, was horn In EtUnbnrgh in 
1771. After studying at the High School and the Uniyersity of Edinburgh, ha 
was trained to the legal profession, and passed as an advocate in 1792. He 
afterwards abandoned his profession, and resolved to make literature the basis 
of his fortune, when he witnessed the great populaiity of his "Minstrelsy of 
the Scottish Border.** He then published in rapid succession *'The Lay of the 
Last Minstrel," "Marmion,** "The Lady of the I&ko,*' &c, when his poetical 
reputation reached its culminating point, as the lishig poetical star of Lord 
Byron was now paling every other fire. Scott now commenced that series of 
nereis which chiefly oonstitut-e his passport to fame. He died at Abbotsford 
in 1832. His novels are, "Waverley," "Tales of my Landlord," "Ivanhoe," 
"Tlie Heart of Mid Lothian, &&] 

William Wallace was none of the high nobles of Scotland^ 
but the son of a private gentleman called Wallace of Ellers- 
lie^ in Renfrewshire. He was very tall and handsome^ and 
one of the strongest and bravest men that ever lived. He 
had a very fine countenance, with a quantity of fair hair. 
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and was particularly dexterous in the use of all weapons 
which were then employed in battle. , . . Wallace, like all 
Scotsmen of high spirit, had looked with great indignation 
upon the usurpation of the crown by Edward, and upon the 
insolence which the English soldiers committed on his 
countrymen. 

The action which occasioned his finally rising in arms hap- 
pened in the town of Lanark. Wallace was at this time 
married to a lady of that place, and residing there with his 
wife. . . • It chanced, as he walked in the market-place, 
dressed in a green garment with a rich dagger by his side, that 
an Englishman came up and insulted him on account of his 
finery; saying, a Scotsman had no business to wear so gay 
a dress,or carry so handsome a weapon. . . It soon came to 
a quarrel, and Wallace, having killed the Englishman, fled 
to his own house, which was speedily assaulted by all the 
English soldiers. The governor of Lanark, whose name was 
Hazelrigg, burned the house, and put his wife and servants 
to death. He also proclaimed Wallace an outlaw, and of- 
fered a reward to any one who should bring him to an 
English garrison alive or dead. 

On the other hand, Wallace soon collected a body of 
men outlawed like himself. One of his earliest expeditions 
was directed against Hazelrigg, whom he killed. He fought 
skirmishes with the soldiers who were sent against him, and 
often defeated them ; and in time became so well known 
and so formidable, tJiat multitudes began to resort to his 
standard, until at length he was at the head of a con- 
siderable army, with which he proposed to restore his 
country to independence. 

At length, an opportunity presented itself near Stirling to 
engage the English army under the Earl of Surrey : and 
the Scots were victorious. 

The remains of Surrey's great army fled out of Scotland 
after this defeat ; and the Scots, taking arms on all sides, 
attacked the castles in which the English soldiers con- 
tinued to shelter themselves, and took most of them by 
force or stratagem. Wallace defeated the English in 
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0everal combats^ chased them out of Scotland^ regained 
the towns and castles of which they had possessed them- 
Belyes^ aaid recovered for a time the complete freedom of 
the ootmtry. 

Edward I. was in Flanders when all these events took 
place. You may suppose he was very angry when he heard 
that Scotland^ which he thought completely subdued^ had 
risen into a great insurrection against him^ defeated his 
annieS) killed his treasurer^ and chased his soldiers out of 
the country. He came back from Flanders in a mighty 
rage^ and determined not to leave that rebellious country 
until it ?ras finally conquered^ for which purpose he assembled 
a very fine army and marched into Scotland. 

In the meantime the Scots prepared to defend themselves^ 
and chose Wallace to be governor or protector of the king- 
dom^ because they had no king at the time. He was now 
titled Sir William Wallace, Protector, or Gbvernor of the 
Scottish nalion. But, although, as we have seen, he was 
the best soldier and bravest man in Scotland, and therefore 
the most fit to be placed in command at this critical period, 
when the Bang of England was coming against them with 
BQoh great forces, yet the nobles of Scotland envied him this 
important situation, because he was not a man bom in high 
rank, or enjoying a large estate. . . . So great was their 
jealousy of Sir William Wallace, that many of these great 
barons did not seem very willing to bring forward theirforces, 
or to fight against the English. Yet, not?dthstanding this 
unwillingness of the great nobility to support him, Wallace 
assembled a large army ; for the middle, but especially the 
lower classes, were very much attached to him. ... He 
marched boldly against the King of England, and met him 
near the town of Falkirk. Most of the Scottish army were 
on foot, because in those days only the nobility and great men 
of Scotland fought on horseback. 

The English king, on the contrary, had a very large body 
of the finest cavalry in the world, Normans and English, all 
clothed in complete armour. He had also the celebrated 
archers of England, each of whom was said to carry twelve 
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Scotsmen's lives under his girdle, because every archer had 
twelve arrows stuck in his belt. 

The Scots had some good archers from ihe forest of 
Ettrick ; but they were not nearly equal in number to tho 
English. . • • The greater part of the Scotch, armed with 
long spears, were placed thick and close together, and laid all 
their spears so close, point over point, that it seemed as dif- 
ficult to break through them as through the wall of a strong 
castle. When the two armies were drawn up fiicing each 
other, Wallace said to his soldiers, '^ I have brought you to 
the ring, let me see how you can dance." 

The English made tho attack King Edward, though he 
saw the close ranks and undaunted appearance of the Scot- 
tish infantry, resolved nevertheless to try whether he could 
not ride them down with his cavalry. He therefore gave his 
horsemen orders to advance. • . • They charged accord- 
ingly at full gallopo It must have been a terrible thing to have 
seen these fine horses riding as hard as they could against 
the long lances which were held out by the Scots to keep 
them back, and a dreadful cry arose when they came against 
each other. 

The Scottish spearmen being thrown into some degree of 
confusion by the loss of those who were slain by the arrows 
of the English, the heavy cavalry of Edward again charged 
with more success than formerly,and broke through the ranks, 
which were abready disordered. • . • Sir John Graham, 
Wallace's great friend and companion, was slain, with many 
other brave soldiers; and the Scote, having lost a very 
great number of men, were at length obliged to take to 
flight. 

After the fatal defeat of Falkirk, Sir WiUiam Wallacd 
seems to have resigned his office of Oovemor of Scotland. 
Tho King of England obliged all the nobles and great 
men, one after another, to submit themselves once more to his 
yoke. . • • Wallace, alone, refused either to acknowledge 
the usurper Edward or to lay down his arms. He continued 
to maintain himself among the woods and mountains of his 
native country for no less than seven years after the battle 
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of Falkirk. • . . Many proclamations were sent out 
against him by the English^ and a great reward was set upon 
his head. For the sake of this reward Wallace was basely 
betrayed by a pretended friend^ and led prisoner to the 
Tower of London. 

Edward caused this gallant defender of his country to bo 
brought to trial in Westminster Hall before English judges. 
He was accused of having been a traitor to the English 
crown^ to which he answered^ ^^ I could not be a traitor to 
Edward; for I was never his subject." . . . He was then 
charged with having taken and burnt towns and castles^ with 
having killed many men^ and done much violence. He re- 
plied; with the siune calm resolution^ ^^ That it was true he 
had killed very many Englishmen^ but it was because they 
had come to subdue and oppress his native country of 
Scotland; and far from repenting what he had done, he 
declared he was only sorry that he had not put to death 
many more of them/' 

Notwithstanding that Wallace's defence was a good onC; 
both in law and in common sense (for surely every one has 
not only a right to fight in defence of his native country^ 
but is bound in duty to do so); the English judges con- 
demned him to be executed. ... So this brave 
patriot was draped upon a sledge to the place of execution; 
where his head was struck off and his body divided into four 
quarters; which; according to the cruel custom of the timO; 
were exposed upon spikes of iron on London Bridge. 

Scott. 


CHEISTIAN PATEIOXS. 


Patriots have toiled; and in their country's cause 
Bled nobly; and their dccds; as they deserve; 
Eeceive proud recompense. We give in charge 
Their names to the sweet lyre. The historic musO; 
Proud of the treasure^ marches with it down 
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To latest times; and Sculpture^ in her tom^ 

Gives bond in stone and ever-during brass 

To guard thenij and to immortalize her trust: 

But fairer wreaths are due, though never paid. 

To those who, posted at the shrine of Truth, 

Have &llen in her defence. A patriot's blood. 

Well spent in such a strife, may earn indeed, 

And for a time ensure, to his loved land 

The sweets of liberty and equal laws; 

But martyrs struggle for a brighter priae. 

And win it with more pain. Their blood is shed 

In confirmation of the noblest dum^- 

Our claim to feed upon immortal truth. 

To walk with Gbd, to be divinely free. 

To soar, and to anticipate the skies. 

Yet few remember them. They lived unknown. 

Till persecution dragg'd them into fame. 

And chased them up to Heaven. Their ashes flew- 

No marble teUs us whither. With their names 

No bard embalms and sanctifies his song: 

And history, so warm on meaner themes. 

Is cold on this. She execrates indeed 

The tyranny that doomed them to the fire, 

But gives the glorious sufferers little praise. 

He is the freeman whom the truth makes free. 
And all are slaves beside. There's not a chain 
That hellish foes, confederate for his harm. 
Can wind around him, but he casts it off 
With as much ease as Samson his green withes. 
He looks abroad into the varied field 
Of nature, and, though poor perhaps compared 
With those whose mansions glitter in his sight. 
Calls the delightful scenery all his own. 
His are the mountains, and the valleys his. 
And the resplendent rivers. His to enjoy 
With a propriety that none can feel. 
But who, with filial confidence inspired| 
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Can lift to Heaven an unpresumptaous eyc^ 
And smiling say — ^^My Father made them all! " 

COWPBB. 


THE SWORD CHANT OF THOESTEIN EAUDI.* 

{Wjujam. Mothsbwkll was bom at Glaifipov in 1796, and died fai 1886L He 
was snccessiYelj editor of the " Paisley Kagaziiie/' " Paisley Advertiser/' and 
(he " Glasgow Courier.'* Some of his poems possess a pathos and an hitensity of 
f eding not often surpassed.] 

Tis not the grey hawk's flight o'er mountain and mere; 
Tb not the fleet hound's course tracking the deer; 
Tis not the light hoof-print of black steed or grey^ 
Though sweltering it gallop a long summer's day^ 
Which mete forth the lordships I challenge as mine; 

Ha! ha! 'tis the good brand 

I clutch in my strong hand^ 
That can their broad nuirches and numbers deine. 

Land Giver! I kiss thee. 

Dull builders of houses^ base tillers of earthy 
Qaping; ask me what lordships I owned at my birth; 
But the pale fools wax mute when I point with my sword 
East, west, north, and south, shouting, There am I lord! 
Wold and waste, town and tower, hill, valley, and stream. 

Trembling, bow to my sway. 

In the fierce battle-firay. 
When the star that rules Fate is this falchion's red gleam. 

Might Giver! I kiss thee. 

Fve heard great harps sounding in brave bower and hall, 
I've drank the sweet music that bright lips let fall, 
I've hunted in greenwood, and heard small birds sing; 
Bat away with this idle and cold jargoning ! 

*Thorstehx Baudi was one ol the fftmoiu None pinites; or Sea-Ungs of 
fonuerdaya, 


128 THE SWORD CtlAKT OF THOHSTEIN RAtJDi. 

The music I lovo is the shout of the bravo^ 

The yell of the dying. 

The scream of the flying. 
When this arm wields Death's sickle, and garners the grave* 

Joy Giver I I kiss thee. 

Far isles of the ocean thy lightning have known, 

And wide o'er the mainland thy horrors have shone. 

Great sword of my father, stern joy of his hand! 

Thou hast carved his name deep on the stranger's red strand^ 

And won him the glory of undying song. 

Keen cleaver of gay crests. 

Sharp piercer of broad breasts. 
Grim slayer of heroes, and scourge of the strong! 

Fame Giver! I kiss thee. 

In a love more abiding than that the heart knows, 
For maiden more lovely than summer's first rose. 
My heart's knit to thine, and lives but for thee; 
In dreamings of gladness, thou'rt dancing with me, 
Brave measures of madness in some battle-field. 

Where armour is ringing, 

And noble blood springing. 
And cloven, yawn helmet, stout hauberk, and shield. 

Death Giver 1 I kbs thee. 

The smile of a maiden's eye soon may depart. 
And light is the faith of fair woman's heart; 
Changeful as light clouds, and wayward as wind. 
Be the passions that govern weak woman's mind. 
But thy metal's as true as its polish is bright; 

When ills wax in number. 

Thy love will not slumber. 
But, star-like, bums fiercer, the darker the night. 

Heart Gladdenerl I kiss thee. 

My kindred have perished by war or by wave,— 
Now, childless and sireless, I long for the grave. 
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When tbe path of our glory is shadowed in death^ 
With me thou wilt slumber below the brown heath; 
Thou wilt rest on my bosom^ and with it decay; 

While harps shall be ringing^ 

And Scalds shall be singing 
The deeds we have done in our old fearless day. 

Song Giver I I kiss thee. 

MOTHBUVTELL. 


THE ANIMAL KINGDOM.— INVERTEBRATA. 


Abdomen, (L.) the lower part of the 
bodv, the beUy. 

AmoeAa, {flmoibi, O.) 

Afuimone, {anenOne, anemoSt O.) wind 
fiowet—Sea^memone, a kind of 
polype. 

Antenna, (L.) 

ArttcukUaJartieului, artuSt L.) 

Ourysalis. (L) 

Conoexlent, {eonveanu, lens, L.) around 
piece of glaas or other trans- 
parent substance, thicker in 
the middle than at the edges, 
thoa, 

Bntomdioffv, (entoma, loffoa, G.) 
The sdenoe that treats of 
insects. Hence also entonuh 

Oenut, (L.) a Und or race. 
Hydra, {hffdra, hpdSr, Q.) 
Idtneumon, iiehneumon, iehnoit, O.) a 

sort of minute insects that feed on 

the lareer species. 
Imago, (L.) LU, the image. 



Insect, {inaeeta, in, seoo, L.) 

Larva, {larva, L.) an insect In Its 

embryo or first state. 
Mammal, (mamma, L.) 
Metamorphosis, {meta, morphi. O.) 

transformation, cliange of shape. 
MoUusca, (mollis, L.) 
Polype, (polys, pous, G.) a class of the 

roouito. 
Proteus, a sea deity, who had the 

faculty of assuming different shapes. 
Pupa, [pupus, pupa, L.) a damsel. 
Radiata, (radius, L.) 
Tentacle, (tentaeulum,tento, L.) a feeler. 
Thoraix, (L.) the chest, or middle part 

of the body. 
Unicellular, (unue, eeUa, L.) consisting 

of one ceU, 
Vertebra, (vertebra, verto, L.) a bone of 

the spine. Hence varlebrate, inver^ 

tdn'ate, vertebrata, invertebrata, ver- 

tebral. 
Zoophyte, (zo&n, phyton, G.) an animal- 

pumt. 


VABIETT AND CLASSIFICATION OF ANIMALS. 

Ik whatever direction we tarn onr eyes^ we everywhere meet 
with the varied forms of animal life. Earthy air^ and water 
are all alike occupied by multitudes of living creatures^ 
each specially fitted for the habitation assigned to it by 
nature. Every wood and meadow, nay, every tree, and 
shrub, and tuft of grass, has its inhabitants ; even beneath 
the surface of the ground large numbers of the smaller 
animals find an abode suited to their tastes and habits. 
Myriads of birds sweep through the atmosphere, or solicit 
our attention by the songs which they pour forth from their 
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resting places ; whilst swarms of insects^ on Hghter wings, 
dispute with them the empire of the air. The waters, 
whether salt or fresh, are also filled with liviDg organisms ^ 
fishes, in innumerable shoals, mingling with a vast prc^usion 
of polypes, sponges, starfishes, crabs, oysters, and other 
creatures, whose forms are as singular as they are endlessly 
diversified. Nor are these phenomena confined to any one 
region of the earth ; on the contrary, diversity of climate 
only adds to the variety of the objects which the zoologist 
has to contemplate. 

It is, however, but a very limited portion of the animal 
kingdom that the naked eye is capable of perceiving. The 
microscope reveals to us countless millions of animalcules, 
spread everywhere around us, and even within our bodies, 
\(here they prey upon our substance or our food. Viewed 
through this instrument, every drop of water presents a 
busy scene of life and activity, and every fiower a little 
world teeming with inhabitants. All these creatures are 
of course exceedingly minute, yet they are endowed with 
various organs, sometimes of the most singular description, 
by which they are enabled to perform the functions neces- 
sary for life and propagation. We are apt to regard them 
as insignificant, but wo should remember that wonders are 
not the less wonderful for being packed into small compass; 
on the contrary, the very minuteness of these organisms is 
itself marvellous. 

Even this does not exhaust the wide and interesting field 
of inquiry which zoology affords. Many thousands of 
species now extinct, are preserved as fossils in the rocky 
deposits of bygone ages, along with thousands more of those 
species which still exist. Such remains form no inconsider- 
able part of the whole crust of the earth. 

Yet, in the midst of this astonishing variety, there is a 
uniformity scarcely less remarkable. Here, as in other 
portions of His works, it appears as if the Creator had pro- 
ceeded on a general plan, modifying it more or less to suit 
the circumstances of each different species. For example, 
all the higher classes of animals have an internal skeleton. 


I 
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inclading a skull and backbone ; and tbe latter is never 
rigid^ but consists of a number of bones jointed into each 
other^ so as to admit of a certain degree of flexure. These 
bones are called vertehrae^ and hence animals so constructed 
receive the general name of vertebbata^ or vertebbatb 
animals. Nono of these have more than four limbs^ which 
take the form of legs^ armSj wings^ or fins^ according to the 
necessities of the creatures to which they belong. Thus 
the general vertebrate type admits of great variety in de- 
tailsj and that variety forms the basis of further classificar 
tion. Accordingly^ the vertebrata are divided into four 
great classes — mammals^ Inrdsy r&ptilesy and fislves. The 
highest and most perfect in organization are the mammals^ 
including (among many others) all the ordinary domestic 
animals^ and man himself. These four classes are again 
subdivided into orders, orders into families, families into 
genera, and genera into species. 

Of invertebrate animals^ which have no backbone, there 
are usually reckoned three groups or divisions : — 

I. MoLLUSGA {pdjpy animals), comprising all those which 
have a soft^ moist body^ covered with a tough skin^ and 
sometimes also with a shelly such' as the snail^ the cuttle-flsh, 
and the oyster. 

IL Abticulata {jointed animals), so called from their 
bodies being divided into rings or segments. To this divis- 
ion belong the innumerable hosts of insects, such as bees, 
butterflies, moths, gnats, beetles, crickets, and many others. 
It also includes spiders, crabs, lobsters^ and worms. 

III. Badiata (rayed animals), whose most striking char- 
acteristic is, that aU the parts of their bodies (at least in 
the well-defined species) are arranged like rays round a 
common central axis. The starfish, jelly-fish, and sea- 
anemone may be named as examples. 

Each of these three groups is subdivided into orders, 
families, &c., exactly in the same way as the vertebrata. 
Thus a complete scheme of classification is formed, which 
id not only valuable as a systematic index to the animal 
creation, but is also intended to reflect and represent, so 
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far as man b able to compreliend it^ the plan of tho 
all-wi3e Creator. 


THE HUMBLEB FOBMS OF ANIMAL UFE. 

Maky cf the humbler animals bear so close a resemblance to 
vegetables^ that they were long supposed to occupy a sort of in- 
termediate position between the two great proyinces of organ- 
ised nature. Hencetheyhave received the name of zoopA^y^^ or 
animal-plants. They are now included among the radiata. 

At the very lowest point of the animal kingdom^ we 
meet with a scries of creatures in which the functions of 
life are performed by a single cell and its contents. A 
good example is the amoeba, a singular microscopic animal- 
cule^ often found at the bottom of fresh-water ponds. This 
remarkable creature has the power of shooting out from all 
parts of its body finger-like projections^ which serve the 
purposes of legs or arms. These it speedily draws in again^ 
and extemporises fresh ones in rapid succession as it moves 
along^ thus continually changing its shape^ so as to justify 
the name of Proteus originally bestowed upon it It has 
neither mouth nor stomachy yet we must not suppose that 
it keeps a perpetual fast. On the contrary^ it seems to be^ 
in its small way^ of an exceedingly voracious disposition. 
When it meets with anything suitable for its support^ the 
substance of tho creature grows^ as it were, round its 
destined prey, till the latter is fairly enclosed, after which 
it is gradually absorbed. The same extraordinary habits 
are met with in other varieties of unicellular animals. 

Considerably higher in the scale of animated being aro 
those aquatic creatures generally known as polypes. All of 
these are zoophytes. Some of them inhabit the sea, as the 
seoranemones ; while others, as the hydra, are found in fresh 
water only. 

The hydra consists of a long gelatinous cylinder, at- 
tached by one extremity to some aquatic plant (Fig. 12)^ 
and furnished at the other with very long tentacles, which 
it stretches about in the water in search of the minute 



THE HUHBLEa VOBMS 07 ANIMAL LIFE. 133 

animals on whioh it feeds* It b remarkable for its 

voracity. Like many other zoophytes^ the hydra is prop- 

Fig. 12.— The Hydba. agated by a process of budding 

or gemmation^ the young animals 
growing out^ branch-like^ from the 
body of their parent. Strange as 
this may appear^ there is a still 
more surprisiDg artificial mode in 
which these creatures may be mul- 
tiplied. If a living one be cut in 
pieces^ it does not die^ but each 
piece becomes a perfect animal. 
Portions cut off are speedily re- 
placed^ and wounds^ however deep^ 
heal up with marvellous rapidity. 
One of the most extraordinary 
facts connected with this creature 
is, that it may actually be turned 
inside out^ like the finger of a 
glove^ without any derangement of its functions; the inner 
and outer skin exchangiug places^ and adapting them- 
selvesj without difficulty^ to the performance of each other's 
functions. 

The sea-anemone is in some respects similar to the 
hydra^ but much more beautiful^ and more complicated in 
its structure. It is most plentifal in tropical climates^ but 
large numbers are also found on our own coasts^ adhering 
to rocks and other submarine substances. Their tentacles 
(Fig. 13)^ being disposed in regular circles^ and tinged with 
a variety of bright^ lively colours^ very nearly represent the 
petals of some of our most elegantly fringed and radiated 
flowers^ such as the carnation^ marigold^ and anemone. It 
18 from this resemblance that they derive their name. They 
are almost equal to the hydra in voracity^ and in the power 
of surviving and repairing an amount of injury that would 
be fatal to most other animals. If the upper part of a sea- 
anemone's body be out away^ the base will produce a new 
mouth and tentacles^ and proceed with its vital functions as 


if notbiog had b^ippcned. Not Is the part cul; off leRa 

tenacions of life. On the oontTory, a new bajae is graduall; 

Fig. 13. 


developed, and in tho meantime the tentacles are etrotohcd 
oat, and the mouth Bwallows its accustomed prey, appa- 
rently quite unconscious that it has so stomach to put it 
into t Yet this eame creature, vbich seems so indestructi- 
ble, may be killed in a fov minutes by immeiBion in fresh 
water ! 

Such ore a few speoimens of the wonderful phenomena 
which the study of the humblest animals presents to na. 
"Well may wo nay with the Panlmist, " Lord, how mani- 
fold are tliy works, in wisdom hast thou made them all." 


hmwjTS are the highest, and by far the most numerous class 
of the artieidata. Their study forms one of the most inter- 
esting portions of natural lustory, and is, indeed, often 
treated as a separate soienoo, under the name of mUoTOolofftf. 
like other articviata, their bodies are composed of rings 
or segments, which are usnally thirteen in number, one 
forming the head, three the thorax, and nine the HLbiomea. 
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The head is furuished with a curiously shaped mouth, two 
ajdenruBy or feelers, and two largo eyes of the most wonder- 
ful oonstniction. These eyes are almost always of the kind 
called compound ; they are composed of an immense num- 
ber (sometimes as many as 20,000) of small convex lenses, 
each of which is supposed to be a distinct and effective eye. 
The thorax bears the organs of motion, which, in most 
insects, consist of six legs and four wings. Some species, 
however, such as the common fly and the gnat, have but 
two wings; and others, as fleas and bugs, are entu-ely desti- 
tute of these appendages. 

Small as insects generally are, they play an important 
part in the economy of nature. They are the general 
scavengers both of the earth and atmosphere. Whenever 
the dead body of an animal is exposed, thousands of them 
assemble and bury it in their voracious stomachs. The 
filth and fetid matter which would otherwise poison all the 
springs of life, by filling the air with pestilential effluvia, 
supply to them the means of support. Nor are they less 
useful in checking vegetation, and preventing some of the 
more prolific vegetables from overrunning the whole surface 
of the earth. It must be admitted, however, that their 
ravages are often destructive as well as beneficial; and, in 
order that they may not entirely strip the earth of vegeta- 
tion, it is necessary that they also should be kept in check. 
To effect this, one species is made dependent for sustenance 
upon another. Thus the ichneumon flies are the general 
enemies of the insect race. They introduce their eggs into 
the bodies of their victims, which thus, in due time, become 
a prey to the young ichneumons. Immense numbers of 
insects are also killed by frost, or picked up by birds ; so 
that, by a system of mutual checks, a constant equilibrium 
18 maintained throughout the realms of nature. 

Insects are propagated by means of eggs. Before arriv- 
ing at maturity, many of these creatures pass through a 
series of changes of a very remarkable character. This 
metamorphoais, as it is usually called, is exemplified, in its 
complete form, in the case of beetles, moths, and butterflies. 
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&1I of which appear Baccessivcly in tbrce very diEtinot atogea 
of development. In the £i'st, which is called the larva 
Btate, the insect has the form of a grab, maggot, or cater- 
pillar. Daring this part of its existence, it eats voraciously, 
changing its ekin repeatedly to make room for the rapid 
increase in its bulk. After a certain time, which varies 
greatly in different species, it begins to prepare for a period 
of qniesoence. Having chosen a suitable resting-plaee, and 
perhaps wrapped itself in leaves, or in a cocoon spun from 
its own body, it again throws off ita caterpillar skin, and 
there now remuns only a small oviform mass, without 
month, eyes, or limbs, and eshibiting scarcely any sign of 
life. Tlus is called a pupa or ckrysalU.* In this state of 
torpor it exists for a longer or shorter period, after which, 
Fio. 14. Fia. 15. Ifio. 16. 


having arrived at maturity, it burets from its prison in the 
full enjoyment of all its faonlties. It is then said to be in 
the ima^o or perfect state. 

This metamorphosiB is one of the most striking pbo- 
Domena in the history of insects, if it be not, indeed, the 
most marvellous thing in nature. To see the same animal 
appearing first aa a soft worm-like creature, crawling slowly 
along, and devouring everything that comes in ita way, and 

" Tha flEnrei here given repiMent, in Ita three dlfforent rtagea o( doreloiK 
jnont, one of the most usalal inaeol*— Bie illkworm. Tie leal oa which tha 
i!!™ , w ,1?. "'t'. "' "" «n"ll«n7 tr". te («Toiulte tood. It b froni Ua 
cocoon that ulk is oblglued 
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then, after an intermediate period of death-Hke repose, 
emerging from its torpid state, famished with wings, 
adorned with brilliant colours, and confined in its choice of 
food to the most delicate fluids of the vegetable kingdom, 
is a spectacle that must always be regarded with the highest 
interest. Nor can we fail to be struck by the parallel which 
some entomologists have drawn between these changes and 
the progress of our own being towards perfection. Here 
we are but as the larvoe of our future selves ; our sphere of 
action is limited, and our nature grovelling. Death brings 
a period of repose, which may be regarded as our chrysalis 
state. And, if our time here be not misspent, we are en- 
couraged to hope, that, like the insect, we shall again rise 
firom the tomb, endowed with new faculties, to the enjoy- 
ment of a nobler and more glorious life. 

QUESTIONS FOB EXAMINATION. 

Show that the animal kingdom preBonts a vide field of inqniry. How Is the 
extent of that field affected by diversity of climate ? How by the microscope t 
How hj geological discovery? What is meant by vertebrata? Name the 
dasees of the vertebrata. Which is the highest? Name the great divisions of 
the invertebtata. What is the nse of classification in natural history? Why 
are certain animals called zoophytes? What is the simplest form of animal 
oiganism? Name an example of it. How does the amoeba move? How does 
It eat? What are polypes? Name a fresh-water species— a salt-water one. 
Describe the hydra. In what remarkable way does the hydra species multiply 
naturally? How may it be multiplied artfidally? Give an instance of the 
hydra's tenacity of Ufe. Describe the sea-anemone. Why so called? Where 
found ? Give an instance of its tenacity of Uf e. How may it be killed ? What 
■denoe treats qjiecially of insects? Of how many segments are insects com- 
posed? What is remarkable about their eyes ? How many legs have they? 
How many wings ? Name some of the uses of insects. How are their ravages 
kept in check? In what form does a butterfly issue from the egg? What ia 
its second state? How does it differ firom the first? What is its third state? 
How does it differ from the first ? and from the second ? Compare this prooen 
of development with the progress of a human being towards perfection. 


JERUSALEM AT THE SIEaE. 

[Bn Sdwabd Bulwbb Lttton, one of the most elegant novelists of the tlme^ b 
also a dramatic poet and a powerful satirist, and has latdy secured his title to 
immortality hi his noble romance-epic *'Eing Arthur." His plays are the 
" Lady of iyons/' the "Duchess de la Valliere," and " Bichelieu." The lyrical 
pleoes scattered over his novels are remarkable for their pure and olnsrto 
gnoefulness. He was created Lord Lytton hi 1836.] 


IJJS JERUSALEM AT THE SIEGE. 

No tragedy on the stage' has the same scenes of appalling 
terror' as are to be found in the history of this si5ge. The 
city its6lf ' was rent by factions at the deadliest war with 
each other — all the elements of civil hatred' had broken 
l5ose — the streets were slippery with the blood of citizens — 
brother slew brother — the granaries were set on fire — famine 
wasted those' whom the sword did not slay. In the midst 
of these civil massacres, the Roman Armies' appeared before 
the walls of Jeriisalem. Th5n for a short time' the civil 
factions united against the common f5e ; they were again 
the gallant countrymen of David and Joshua — they sallied 
forth' and scattered the eagles of Rome. But this triumph 
was bri^f ; the ferocity of the ill-fated Jews' soon again 
wasted itself on each 5ther. And Titus marched 5n— en- 
camped his armies close by the walls — and from the heights' 
the Roman general gazed with dwe' on the strength and 
splendour of the city of Jehovah. Let us here p&use^ and 
take a mournful glance of Jertisalem as it th^n was. The 
city was fortified by a triple wkll^ save on 6ne side' where it 
was protected by deep and impassable ravines. These walls, 
of the most solid masonry, were guarded by strong towers ; 
opposite to the loftiest of these, Titus had enctoped. From 
the height of that tower' the sentinel might have seen, 
stretched below, the whole of that fair territory of JudSa, 
about to pass from the countrymen of B^vid. Within these 
wills' was the palace of the kings — ^its roofs of c^ar, its 
floors of the rarest marble, its chambers' filled with the 
costliest t&pestries, and vessels of gold and silver. Groves 
and g&rdens gleaming with fountains, adorned with statues 
of brdnze, divided the courts of the palace itself. But 
high above ^1, upon a precipitous r6ok, rose the temple, 
fortified and adorned by S5lomon. This temple was as 
strong with6ut' as a citadel — within' more adorned than a 
pMace. On entering, you beheld porticoes of numberless 
oolumns of p5rphyry, m&rble, and Alabaster ; g&tes adorned 
with gold and silver, among which was the wonderful g&te 
called the Beautiful. Fiirther on, through a vast &rcb, was 
the sacred portal' which admitted into the interior of the 
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templo itself— all sheeted over "with gold, and overhung by 
a vine-treo of gold, the branches of which' were as large as 
a m^n. The roof of the temple, even on the oifttside, was 
set over with golden spikes, to prevent the birds sdttling 
there, and defiling the holy dome. At a distance, the 
whole temple looked like a mount of sn6w, fretted with 
golden pinnacles. But, alas, the v&il of that tomple' had 
been already rent asunder by an inexplicable crime, and 
the Lord of h6stsl did not fight with Tsrael. But the ^nemyl 
is thundering at the wall. All around the city I arose im- 
mense machines, from which Titus poured down mighty 
fragments of rock' and showers of fire. The walls gave 
w^j — the city was entered — the temple its61f was stormed. 
Famine in the meantime had made such havool that the be- 
sieged were more like spectres than living men ; they de- 
voured the belts of their swords and the sandals on their f^et. 
Even nature itself so perished away, that a mother devoured 
her own infant, fulfilling the awful words of the warlike 
prophet' who had first led the Jews to the land of prbmise — 
*' The tender and delicate woman amongst you, who would 
not adventure to set the sole of her foot upon the gr5und 
for delicateness and tenderness, h^r eye shall be evil to- 
ward her young one, and the children which she shall belir; 
for she shall eat them' for want of ^U things' secretly in 
the siege and straitness' wherewith thine enemies shall 
distress thee in thy gates." 

Still, as if the foe and the famine were not scourge 
enough, citizens smote and murdered each other' as they met 
in the w2iy — ^false pr6phets' ran howling through the streets 
— ^very image of desp&' completes the ghastly picture of 
the fall of Jerusalem. And now' the temple itself was set 
on fire, the Jews rushing through the flames' to perish amidst 
its niins. It was a calm summer night, the 10th of Aiigust; 
the whole hill on which stood the temple' was one gigantic 
blaze of fire, the roofs of cedar crashed, the golden pinnacles 
of the d6me' were like spikes of crimson fltoe. Through 
the lurid atmosphere' all was carnage and slatlghter; the 
echoes of shrieks and yells' rang back from the ^1 of Zion 
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and the Monnl; of Olives. Amongsfc the smoking ruinsl 
and over piles of the delid^ Titus planted the standard of 
Borne. Thus were fulfilled the last avenging prbphecies — 
thus perished Jerusalem. In that dreadful d&y^ men were 
still livingl who might have heard the warning voice of Him 
whom they crucified : '^ Y^rilj I say unto you^ All these 
things' shall come upon this generation. ... Jeru- 
salem; Jerusalem^ th6u that killest the prophets^ and stonest 
them that are s^nt unto thee . . . behold^ your house is 
left unto youl desolate ! " And thus were the Hebrew people! 
scattered over the face of the earthy still retaining to this 
hour' their mysterious identity — still a living proof of the 
truth of those prophets they had scorned or slfiin — still 
vainly awaiting that Messiahl whose divine mission was ful- 
filled eighteen centuries ago' upon the Mount of Clklvary. 

BuLWER Lyttok. 


JEBUSALEM, 

Fallen is thy thr6ne; Israel I 

Silence' is o'er thy plains I 
Thy dwellings' all lie desolate^ 

Thy children' weep in chains. 
Wh^re are the dews that f§d theel 

On E'tham's barren sh5re ! 
The fire from heaven that l§d thee' 

Now lights thy path no m5re 1 

Lord; thou did'st love Jeriisalem ; 

nee she was all thine own : 
Her I5ve' thy fairest heritage. 

Her power' thy glory's thrbne, 
Till evil came' and blighted 

Thy long-loved 5live-tree, 
And Salem's shrines were lighted 

For 6ther gods than Thee. 
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THbn' sank the star of S6lyma^ 

Th^n^ passed her glory's dhj, 
Like heath that in the wlldemess 

The light vrind whirls aw2iy. 
Silent and wiistel her bowers^ 

Where 6000 the mighty tr5i^ 
And stink those guilty t6wers^ 

Where BSal reigned as G5d. 

''G5/' said the Lord, ''yo c6nquerors^ 
' Steep in her bl6odl your swSrds^ 
And raze to earth her battlements^ 

For they are not the Lbrd's. 
Tell Zion's mournful daughter 

O'er kindred bones she'll tread, 
And Hinnom's vale of sUughterl 

ShaU hide but hllf her dead." 

But soon' shall 5ther pictured scenes 

In brighter vision rise^ 
When Zion's sun shall sevenfold shine 

On all her mourners' eyes; 
And on her moilntains' beauteous st^nd 

The messengers of p^ace ; — 
*' Salvation by the Lord's right hdnd 1" 

They sh6ut* and never c^aso. 

M0OR& 


OF VALUE. 

TflAT quality in any object which renders it capable of 
gratifying our desires^ is called its value. It is not always 
the most useful things that are of the most value. Nothing 
is more useful than air and water^ without which we could 
not live ; yet these are^ in most places^ of no value in the 
proper sense of that word: that is^ no one will give any- 
thing in exchange for them^ because he can have them 
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without. In some places^ indeed^ water is scarce^ and then 
people are glad to buy it. But water is not more useful in 
those places where people are glad to buy it^ than it is here^ 
where, by the bounty of Providence, it is plentiful. It is 
the scarcity that gives it value ] and where iron is scarce, 
there it is of great value. 

Scarcity alone, however, would not make a thing valu- 
able, if there were no reason why any one should desire to 
possess it. There are some kinds of stones which are 
scarce, but of no value, because they have neither use nor 
beauty. You would not give anything in exchange for such 
a stone; not because you cannot easily get it, but because 
you have no wish for it. But a stone which is scarce and very 
heautiful may be of great value, though it is of no use but 
to make an ornament for the person. Such are diamonds 
and rubies, and many others. Many people will work hard 
to earn money enough to buy, not only food and necessary 
clothiug, but also lace and jewels, and other articles of 
finery. And they desire these things the more, because, 
besides being beautiful to the eye, they are reckoned a sign 
of wealth in the person who wears them. A bunch of wild 
flowers will often be a prettier ornament than a fine riband 
or a jewel: but a woman likes better to wear these last, to 
show that she can afford the cost of them, whereas the wild 
flowers may be had for picking. 

You understand now, I hope, that whatever is of value 
must not only be desirable, for its use or beauty, or some 
pleasure it affords, but also scarce ; that is, so limited in 
supply that it is not to be had for nothing. And of things 
which are desirable, those are the niost valuable which are 
the most limited in supply ; that is, the hardest to be got. 
This is the reason why silver and gold are of more value 
than iron. If they had been of no use or beauty at all, no 
one would have ever desired them ; but being desirable^ 
they are of greater value than iron, because they arc so 
much scarcer and harder to be got. They are found in but 
few places, and in small quantities. Gold, in particular, is 
obtained chiefly in the form of dust, by laborious washing 
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of the sand of certain streams. It costs only as mnch^ in 
labour and other expenses, to obtain about fifteen pounds of 
silver^ as to obtain one pound of gold ; and this is the cause 
that one pound of gold will exchange for about fifteen 
pounds of silver. 

But besides being desirable and being scarce^ there is one 
point more required for a thing to have value. It must be 
something that you can part wilh to another person. For 
instance^ health is very desirable^ and is what every one 
cannot obtain; and hence^ we sometimes do speak of health 
as being of value^ but this is not the strict use of the word 
value; for no one can give his health to another in exchange 
for something else. Many a rich man would be glad to 
give a thousand pounds^ or perhaps ten thousand pounds^ 
in exchange for the healthy constitution and strong limbs 
of a poor labourer^ and perhaps the labourer would be glad 
to make such a bargain: but though he might cut off his 
limbs^ he could not make them another man's. He might 
throw away his health (as many do) by intemperance, but 
he cannot transfer it; that is, part with it to another person. 

When anything that is desirable is to be had by labour, 
and is not to be had vdthcmt labour, of course we find men 
labouring to obtain it ; and things that are of very great 
value will usually be found to have cost very great labour. 
This has led some persons to suppose that it is the labour 
which has been bestowed on anything that gives its value. 
But this is quite a mistake. It is not the labour which 
anything has cost that caiises it to sell for a high price; but, 
on the contrary, it is its selling for a high price that causes 
men to labour in procuring it. For instance, fishermen go 
out to sea, and toil hard in the wet and cold to catch fish, be- 
cause they can get a good price for them : but if a fisherman 
should work hard all night, and catch but one small fish, 
while another had, perhaps, caught a thousand, by falling 
in with a shoal, the first would not be able to sell his one 
fish for the same price as the other man's thousand, though 
it would have cost him the same labour. It has now and 
then happened that a salmon or a sturgeon has leaped into 
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a boat by chance; but thongb this has cost no labour^ it is 
not for that reason the less valuable. And if a nian^ in 
eating an oyster^ should chance to meet with a fine pearly it 
would not sell for less than if he had been diving for it ^e 
whole day. 

It is not^ therefore^ labour that makes things valuable^ 
but their being valuable that makes them worth labouring 
for. And God having judged in his wisdom that it is not 
good for man to be idle^ has so appointed things by his 
providence^ that few of the things that are most desirable 
can be obtained without labour. It is ordained for man to 
eat bread in the sweat of his face; and almost all the neces- 
saries^ comforts^ and luxuries of life^ are obtained by labour. 

Archbishop Whately. 


SOLILOQUY ON SLEEP (HENBY IV.). 

How many th5usands of my poorest stibjectsl 

Are at this hour asl^p I gentle sleep. 

Nature's soft nurse^ hSw have I frighted thee, 

That thou no more wilt weigh my eyelids d5wn. 

And steep my E^nsesl in forg^tfulness ? 

Wh^ rather, sleep, liest thou in smoky cribs. 

Upon uneasy pallets stretching thee. 

And hushed with buzzing night-flies to thy slumber, 

Than in the perfumed chambers of the great. 

Under the canopies of costly stdtc. 

And lulled with 66andsl of sweetest melody? 

"Wilt thou, upon the high and giddy m^t. 

Seal up the ship-boy's eyes, and rock his brdins' 

In cradle of the rude imperious stirge; 

And in the visitation of the winds. 

Who take the ruffian billows by the top, 

Curling their monstrous hekds, and hanging them' 

With deafening clamours in the slippery cloud.*?. 

That, with the htirly, death itsdlf awakes ? 
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Can'st thou, partial sleep, give thy rep6se' 
To the wet g^a-boy' in an hour so rude. 
And, in the calmest and most stillest night. 
With all appliances and means to b5ot. 
Deny it to a king ? Then, happy low, lie down 1 
Uneasy lies the head' that wears a cr5wn. 

Shakspearq. 


CROMWELL. 

[Trb Bioht HoK. T. B. Macaulat was bom in 1800, and died in 1860. * He is 
disttngoiBbed as an historian, an orator, and a poet. For many years he repre< 
sented the dty of Edinbnrgh in the Hoose of Commons, and held several impor- 
tant offices in the Privy CoonciL His speeches in Parliament were generally 
marked with fervid eloquence, and his ballads, the "Lays of Rome," are 
characterised by fervour and graphic simplicity. His History of England, 
which has so exalted liis reputation, exhibits, in its pictorial passages, all the 
qualities of epic descriptioa He was created Lord Macaulay in 1857.] 

CnoMWSLL passed his yoiithi and the prime of his manhood I 
in a civil situation. He never looked on war' till he was 
more than forty years of age. He had first to form himself, 
and then' to form his troops. Out of raw levies* he created 
an &rmy, the bravest and the best disciplined, the most 
orderly in p^ace, and the most terrible in war, that Europe 
had s^cn. He called this bodyl into existence. He led it 
to conquest. He never fought a battle* without giiining it. 
He never gained a battle' without annihilating the force op- 
posed to him. Yet his victories' were not the highest glory 
of his military system. The resp§ct' which his troops paid 
to pr5perty, their attachment to the laws and religion of 
their ooiintry, their submission to the civil p5wer, their 
temperance, their intelligence, their Industry, are without 
pdirallel. It was after the Restoration, that the spirit which 
their great leader had infused into them' was most signally 
displayed. At the command of the established govern- 
ment — an established government which had no means of 
enforcing obedience — ^fiflby thousand s51diers' whose backs' 
no enemy had ever 85en, either in domestic or in continental 
war, laid down their drms, and retired into the mass of 
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the people, thenceforwardi to bo distinguished only by 
superior diligence^ sobriety^ and regularity in the pursuits of 
peace^ from the other members of the commtinityl which 
they had saved. Cromwell' was emphiticallyl a man. He 
poss^ssed^ in an eminent degree^ that masculine and full- 
grown robustness of mind^ that equally diffused intellectual 
healthy which^ if our national partiality does not mislead 
US; has peculiarly characterised the great men of E ngland. 
Never was any ruler' so conspicuously born for sovereignty. 
The cup which has intoxicated almost all 6thers1 sobered 
him. His spirit, restless from its own buoyancy in a lower 
sphere, reposed in majestic placidityl as soon as it had 
reached the level congenial to it. He had ndthing in c5m- 
mon with that large class of meni who distinguish themselves 
in subbrdinate posts, and whose incapacity becomes 6bviou8' 
as soon as the public v6ice' summons them to take the tead. 
E^pidly as his fortunes grew, his mind' expanded more 
rapidly still. Insignificant as a private citizen, he was a 
gre&t general; he was a still greater prince, lij the con- 
fession even of his Enemies, he exhibited in his demeanour^ 
the simple and natural n5bleness of a mdn' neither ashamed 
of his origin, nor vain of his deviation, of a mdn' who had 
found his proper place in society, and who felt sectire' that 
he was competent to fill it. E'asy,even to familiarity, where 
his own dignity was concerned, he was punctilious' only for 
his country. His own character I he left to take care of it- 
self ; he left it' to be defended by his victories in w£r, 
and his reforms in p^ace. But he was a jealous and impla- 
cable guardian' of the public honour. He suffered a crazy 
Quaker' to insult him in the gallery of Whitehall, and re- 
venged himself only by liberating him' and giving him a 
dinner. But he was prepared to risk the chances of wdr' to 
avenge the blood of a private Englishman. 

No sovereign ever carried to the throne' so large a por- 
tion' of the best qualities of the middling orders, so strong 
a sympathy' with the feelings and interests of his people. 
He was sometimes driven to Arbitrary measures ; but he 
had a high, st6ut, h6nest, E'ngUsh he^rt. H^nce it wfis' 
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that he loved to surround his thronel with such mdn as H&Ie 
and Bl&ke. Hdnce it w&sl that he allowed so l&rge a share 
of political liberty to his Bdbjects^ and that^ even when an 
opposition' dangerous to his power and to his pdrsoni almost 
compelled him to goTera by the sw6rd^ he was still anxious 
to leave a germ' from whioh^ at a more f&vourable season^ 
free institutions might spring. We firmly belidve^ that, if 
his first Parliament I had not commenced its debates by dis- 
puting his title, his gdvemment would have been as mild at 
h6mel as it was energetic and &ble abrbad. |^e was a soldier, 
he had risen by war. Had his ambition been of an impure 
or selfish kind, it would have been dasy for him' to plunge 
his country into continental hostilities on a large sc&le, and 
to diUEzle the restless factions which he ruled, by the splen 
dour of his victories. Some of his enemies have snceringly 
remarked, that in the successes obtained under his adminis- 
tration' he had no personal share; as if a man who had 
raised himself from obscurity to empire' Eblely by his mili- 
tary talents' could have any unworthy reason' for shrinking 
from military Enterprise. This reproach' is his highest 
gl5ry. In the success of the English navy' he could have 
no sMfish interest. Its triumphs' added nothing to his fame; 
its increase' added nothing to his means of overawing his 
enemies; its great leader' was not his friend. Yet he took 
a peculiar pleasure in encouraging that noble service, which, 
of hH the instruments employed by an English government, 
is the most important for mischief, and the most powerful 
for g5od. His administration was glorious, but with no 
vulgar glory. It was not 5ne of those periods of over- 
strained and convulsive exertion' which necessarily produce 
debility and languor. Its Energy' was natural, healthful, 
temperate. He placed E'ngland' at the head of the Prot- 
estant interest, and in the first rank of Christian p5wers. 
He taught hverj nation' to value her friendship! and to dread 
her Enmity. But he did not squander her resources' in a 
vain attempt' to invest her with that supremacy, which n5 
power, in the modern system of Europe, can safely aSect, 
or can long retldn. 
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This noble and sober wisdom^ had its rewltrd. If he did 
not carry the banners of the C5mmonwealthi in triumph to 
distant capitals, if he did not adorn Whitehall with the 
spoils of the Stadthouse and the Louvre^ if he did not por- 
tion ont Flanders and Germany' into principalities for his 
kinsmen and his generals^ he did not^ on the other hand, 
see his country overrun by the armies of nations^ which his 
ambition had provbked. He went down to his gravel in the 
fulness of power and f&me; and he left to his 85n an auth6r- 
ityl which kaj. man of ordinary firmness and prudence^ 
would have retMned. 

The most bl&mable act of his lifel was the execution of 
ChlUrles. While strongly condemning that proceedings wo 
by n5 means consider it as 6nel which attaches any peciUiar 
stigma of infamy to the names of those' who participated in 
it. It was an unjust and injudicious display of violent party 
spirit; but it was not a cruel or perfidious measure. It bad 
2i.11 those features' which distinguish the errors of magnani- 
mous and intrepid spirits' from base and malignant crimes. 

Macaulay. 


THE HEALma OF THE DAUGHTEB OF JAIBUS. 

tKATttANiEL Parker Wilub, one of America's best poets, is the author of a 
volmne of poems, sacred and miscellaneous. His largest poem is " The Lady 
Jane," and the bc«t efFttsions of his muse are " Jephthah's Daughter," and the 
" Healing of Jairus' Daughter."] 

Freshly the cool breath of the coming eve' 
Stole through the Ikttice^ and the dying girl' 
Felt itl upon her forehead. She had lain 
Since the hot n6ontide' in a breathless trainee. 
Her thin pale fingersl clasped within the b^nd 
Of the heart-broken Edler; and her brekst^ 
Like the dead m&rble^ white and mbiionless. 
The shadow of a leaf! lay on her lips^ 
And as it stirred with the awakening wind, 
The dark lids' lifted from the languid eyes. 
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And her slight fingersl moved^ and heavily' 

She turned upon her pillow. "Eh was there^ 

The same l6yed^ tireless watcher^ and she looked 

Into his f4cel until her sight grew dim 

With the fast falling t^s^ and with a sigh 

Of tremulous w6akness^ murmuring his n&mc^ 

She gently drew his hand upon her lips^ 

And kissed it' as she w^pt. The old m&ni sunk 

Upon his kn^s, and in the drapery 

Of the rich curtains! buried up his fhce — 

And when the twilight fell^ the silken folds 

Stirred with his pr&yer^ but the slight h4nd he held! 

Had ceased its pr^ssure^ and he could not hear 

In the dead, utter silence, that a breith 

Came through her nostrils, and her t6mples! gave 

To his nice touch' no pulse; and at her m6uth 

He held the slightest curl that on her neck 

Lay with a mocking beauty, and his gdze' 

Ached with its deathly stillness. 

Like a form 
Of matchless sculpture! in her sleep she l&y — 
The linen v6sture! folded on her br^t. 
And over it! her white! transparent h^nds. 
The blood still r6syl in her tapering n&ils; 
A line of pe^rl' ran through her parted lips. 
And in her ndstrils, spiritually thin. 
The breathing ctirve! was m6ckingly like life; 
And rottnd! beneath the faintly tinted skin' 
Ban the light br&nches of the azure vMns — 
And on her ch^ek' the jet lash overUy, 
Matching the Arches' pencilled on her br6w. 
Her hfiir! had been unbound, and falling loose 
Upon hor pillow, hid her small round 6ars 
In curls of glossy bl^kness, and about 
Her polished nick, scarce toiiching it, they hung 
like airy shadows, fl6ating as they sl^pt. 
Twas heiivenly beautiful. The Sdviour' raised 
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Her hand from off her bdsom, aod spread out 
The snowy fingers in his plXm, and said — 
^'Mftiden 1 Arise 1" — And suddenly* a flush 
Sh5t o'er her fdrehead' and along her lips, 
And through her cheek* the rallied colour r^n. 
And the still outline of her graceful form^ 
Stirred in the linen vesture; and she el&sped 
The Saviour's h&nd, and, fixing her dark eyes* 
Fdll on his beaming countenance — arbse I 

Willis. 


THE ANIMAL KINGDOM.— VERTEBRATA. 


Cartilaffe,(eariilaffo,Jj.)grtai\B, Henco 
cartilaginous, made oi gristle. 

Cord or chord, (chorda, L.; oJiordi, G.) 
a string or small rope. The nervous 
matter contained m the spine is 
called the tpiruU cord or spinal 
marrow. 

Oland, {glana, L.) an organ for secret- 
ing or separating some particular 
material from the bloocL 

Nerve, (nerviu, L.; neuron, O.) llie 


neryes are white thread-like organs 
proceedinj; from the brain and spinal 
cord to all parts of the bod/, i'hey 
are the organs of sensation, ana 
direct the organs of motion. Hence 
nervous. The nervous system in- 
cludes the bi-ain. spinal cord, and 
nerves. 
Spine, [spfna. L.) the backbone, so 
called from the thorn-like processes 
of the vertebrn. lleuce spinal. 


STRUCTUEE OP VERTEBRATE ANIMALS. 

Vertebrate animals are distinguished from all others by 
the possession of an internal skeleton^ which is usually 
bony^ but in a fow species cartilaginous, 'ihis skeleton 
consists essentially of a ahdl and vertebral column^ to which 
ribs^ limbs, &c., are in most cases attached. The skull 
serves as a case or receptacle for the brain. The yertebral 
column, spine, or backbone, is formed of a number of dis- 
tinct pieces, called vertebroRy more or less firmly jointed to- 
gether. It is pierced lengthwise by a canal running 
through each vertebra, and containing the spinal cord or 
marroWy which may be regarded as a continuation of tho 
hrain» The two together form the centre of the nervous 
system^ that singular mechanism, if we may so call it, by 
means of which the animal is enabled to feel, to direct its 
own motions, and to ascertain what is going on around it. 
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The liTriba are the orgaDs of locomotion. None of the 
vertebrates have more than four, some only two; and^ in the 
case of serpents^ they entirely disappear. Intended by 
nature for different purposes^ and suited to different modes 
of life^ these organs assume an immense variety of forms. 
But however great may be the modifications which they 
present; the general plan on which they are constructed is 
never wholly departed from. At first sight^ indeed, the 
wing of a bird seems very unlike the arm of a man^ or the 
foreleg of a horse^ but^ when the skeleton only is consid- 
ered, they are found to resemble one another closely^ both 
in the form^ number^ and arrangement of the bones. Nor 
are even the fins of fishes so entirely dissimilar as to defy 
comparison. 

The different das^ of the vertebrates — mamifnalsy birds, 
fishes, and reptiles — are^ in general^ easily distinguished. 
There are^ however^ a few mistakes which it is well to guard 
against. The whale^ for example^ is usually spoken of as a 
fish, and the bat is sometimes supposed to be a bird^ though 
the proper place of both is among the mammals. So also 
among the reptiles we should reckon not only serpents^ to 
which alone the name is strictly applicable^ but also frogs^ 
tortoises^ lizards^ crocodiles, and other creatures of a like 
description. A few distinctive characteristics of each class 
may be mentioned. — The mammals include all those animals^ 
and those only, which produce their young alive^ and suckle 
them* They are accordingly provided with teats or paps 
{mamnKB), from which they derive their name. The young 
of all other vertebrate animals are produced from eggs. 
Birds are a well-defined class, and may be at once recog- 
nised by their covering of feathers^ and by the structure of 
their wings, which are also clothed with strong feathers or 
quills. Their bloody as well as that of the mammals^ is 
warm; whereas, in reptiles and fishes, the blood is cold. 
Finally, the last two classes may be distinguished by their 
organs of respiration. Fishes alone of all animals breathe 
by means of gills; the other classes are furnished with lungs. 

The mammaUy by their superiority in organization and 
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intelligonce^ are naturally placed at the head of the animal 
creation. No other class possesses the same interest for man, 
for it is the class of which he is himself a member. It b 
the class which contains his favourite domesticated animals, 
such as the dog, the horse, the ox, and the sheep. It is 
the class on which he is chiefly dependent for the con- 
veniences and even the necessaries of life. And, to omit 
other particulars, it is the class in whose structure he finds 
the most striking exhibitions of creative wisdom. The 
nervous system, especially, attains in most of the mammals 
a perfection elsewhere unknown. As we ascend from the 
lower to the higher orders, the brain becomes more and 
more fully developed, till, in the case of man, it forms the 
connecting link between the material and the spiritual, be- 
tween the mortal and the immortal. ^ 

The human body is, indeed, the noblest type of verte- 
brate structure. For this reason, and also on account of 
the intrinsic interest and importance of the subject, a 
description of some of its part^ and functions will occupy 
several subsequent lessons. 


THE COVERING OF ANBULS. 

It has been stated that the blood of mammals and birds is 
warm ; of reptiles and fishes, cold. Now, it is worthy of 
notice that warm-blooded animals are provided by nature 
with some kind of covering, to prevent the heat of their 
bodies from escaping too rapidly, so as to reduce them to a 
temperature inconsistent with the healthy exercise of their 
functions. 

It has to be remarked, however, that such coverings are 
in many cases armour as well as clothing, intended for pro- 
tection as well as warmth. Nor is this protection bestowed 
upon warm-blooded animals only ; on the contrary, fishes 
and reptiles are nearly all armed with scales, which, while 
they protect, do not encumber or overburden them. There 
is, indeed, scarcely any part of the structure of animals 
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more worfchy of admiratioa than their coverings whether 
we look to its variety^ or its suitableness to their several 
natures. We have bristles^ hair^ wool^ fur^ feathers^ quills^ 
prickles^ scales; yet^ in this diversity both of material and 
form^ we cannot change one animal's coat for another^ with- 
out evidently changing it for ihe worse. 

Of the higher animals^ man is the only one that is naked^ 
and the only one that can clothe himself. This is one of 
the properties which render him an animal of all climates^ 
and of all seasons. He can adapt the warmth or lightness 
of his covering to the temperature of his habitation. Had 
he been born with a fleece on his back^ although he might 
have been comfoifted by its warmth in high latitudes^ it 
would have oppressed him by its weight and heat^ as the 
species spread towards the equator. 

What art^ however^ does for man^ nature has in many 
instances done for those animals which are incapable of 
employing art. Their clothing^ of its own accord^ changes 
with their necessities. This is particularly the case with 
that large tribe of quadrupeds which are covered with fiir. 
Every dealer in hare-skins and rabbit-skins knows how much 
the f\ir is thickened by the approach of winter. It seems 
to be a part of the same constitution and the same design^ 
ih&t wool in hot countries degenerates^ as it is called^ but in 
truth (most happily for the animal's ease) passes into hair; 
whikt^ on the contrary, hair on the dogs of the polar 
regions is turned into wool, or something very like it. 

The covering of birds, and its adaptation to their neces- 
nties^ can scarcely escape the notice of the most superficial 
observer. Its lightness, its smoothness, its warmth, the 
disposition of the feathers all inclined backwards, the down 
about their stems, the overlapping of their edges, their dif- 
ferent configuration in different parts of the body, not to 
mention the variety of their colours, constitute a vestment 
80 beautiful, and so appropriate to the life which the animal 
is to lead, that, if we had never seen it, we should have 
had no conception of anything so perfect. Nor can we 
even now imagine anything more so. 
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Scarcely less remarkable is the apparatus provided for 
keeping thia beautiful garment in good order. From a 
gland^ or bag, situated near the tail^ the bird extracts^ by 
the pressure of its bill, an oily fluid with which to dress 
itself. You may often see it engaged in this process^ work- 
ing with its bill among its feathers. The feathers^ smeared 
with oil; throw off the rain which falls upon them^ without 
being wet or injured by it. It is a curious circumstance^ 
that swimming birds^ such as ducks^ geese^ and swans^ not 
only have a thicker and warmer covering on those parts of 
the body that are exposed to the water^ but are also 
abundantly supplied with this dressing oil; whereas little 
or none of it is found in hens and otter domestic fowl^ 
which usually have the means of artificial shelter. 

Such are some of the minute^ yet beautiful adaptations^ 
which are everywhere met with through the works of nature. 
While we think with admiring gratitude of the benevolence 
of Him who doeth all this^ is it not comforting to reflect 
that we^ toO; are under the protection of the same gracious 
hand ? 

QUSSTIOKS FOR EXAMINATION. 

Of what Btibstftiice ia the skeleton of vertebrate animals composed ? What 
are its essential parts? What are the two central portions of the nervous 
system? How are they protected ? What is the use of the nervous system ? of 
tiie limbs ? Which vertebrates tiave no limbs? How are mam mals distiuguished? 
How birds? How reptiles? How fishes? Which classes are warm-blooded? 
which cold ? which breathe by gills ? Why are mammals the most interesting 
to us? Why have animals coverings? Which of the higher aa*mals has no 
natural covering? Is the want of it a gain or a loss ? Show how. What is the 
usual covering of cold-blooded animals? Why Is it suitable for ttiemt Describe 
the e£tect of climate on tlie covering of animals. What constitutes the ezael- 
IMIM of ft bhrd's covering ? How do bhxls keep their f eath^ in order 7 


TIDES. 


T1DB89 or the alternate flowing and ebbing of the sea, are 
produced by the attraction of the moon and sun^ but princi- 
pally by the attraction of the moon. For the moon being 
80 much nearer to the earth than the sun, has a mucb 
greater attractive influence on its waters than the sun. 
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The ancients looked upon the flowing and ehhing of the 
tides as one of the greatest mysteries in nature; and but for 
the more than human intellect of Newton^ it is probable 
that it would have remained a mystery to this day. 

The phenomenon of the tides has been observed in every 
part of the earth which has been washed by the sea. For 
about six hours the sea gradually swells, so that it enters 
the mouths of harbours and rivers, and comes nearer to the 
eoasts. This is called Flood Tide, For about twelve 
minutes it rests or remains in eqmltbrio; during which it is 
said to be high waJter. It then begins to ebb, and continues 
to do BO for about six hours, when it pauses again for about 
twelve minutes; during which it is said to be low vxiter. 
It then begins to flow again for six hours; and so on alter- 
nately. Hence, in every twenty-four hours and fifty minutes 
there are two tides. If the moon were stationary, the same 
part of our globe would return under or opposite to it every 
twenty -four hours, and there would, in consequence, be two 
tides every twenty-four hours; but while the earth is turn- 
ing once upon its axis, the moon moves forward in her orbit 
13', and hence it takes the earth about fifty minutes more 
to bring the same meridian under or opposite to the moon. 

As the earth turns round on its axis, it presents every 
part of its surface, in succession, to tho moon, which, in 
accordance with the law of gravity, exerts a greater attrao* 
ttve influence upon those parts of the earth's surface that 
are turned towards her, or nearest, than upon those that are 
turned from her, or most remote. Hence, as seas pass under 
the moon — or, as is commonly said, when the moon eomea 
to the meridian of the place — ^the fluid particles of which 
they are composed, being more easily separated and attracted 
than particles of earth, are drawn more strongly towards 
her, which causes them to swell and bulge out, till the im- 
pulse is overcome by the attraction of the other watery 
particles, as they are brought, by the rotation of the earth, 
under the more direct influence of the moon. 

While the water is thus attracted and heaped up on the 
side of the earth which is nearest to the moon, it is at the 
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same time equally elevated on the other side of the earthy 
or the side which is farthest from the moon; and hence 
there are always two tides at the same time^ one on the 
side of the earth next to the moon^ and the other on the 
opposite side. 

It is evident that the tides will be greatest at that point 
of the earth's surface which is nearest to the moon^ or where 
the latter is vortical She is so between the tropics; and 
accordingly the tides are there greatest^ and they diminish 
as we approach either pole. It is farther to be remarked, 
that the tide is not highest when the moon is on the meri- 
dian of the place. From two to three hours elapse before 
the waters are raised, in consequence of the law of inertia, 
or a disposition which every body has to continue in the 
condition of motion or rest in which it happcQS to be 
placed. 

That the moon should attract and raise up the waters of 
the earth that are under her, is easy to conceive; but that 
the same cause should, at the same time, raise them up on 
the opposite side of the globe, seems strange and incredible. 
The general principle is, that as those parts of the earth 
which are nearest to the moon are more strongly attracted 
towards her than the parts which are more remote, the sea 
which covers the surface of the earth on the side farthest 
from the moon is less strongly attracted than the land which 
is under it, and which is consequently nearer to the moon« 
Hence the body of the earth being more strongly attracted 
than the waters which cover its side farthest from the moouj 
is drawn away from these waters, and the same result Is 
produced as if they had risen in tides. 

The following diagrams will illustrate more clearly the 
action of the sun and moon upon the waters. Suppose that 
the earth were a regular and uniform sphere covered with 
water. If no external body or influence operated on this 
system, it is clear that the waters would, in obedience to the 
law of gravitation, arrange themselves regularly and uni- 
formly around the earth, forming a coating or bed every- 
where of the same depth. Let an extemS body, M, the 


moon, te called into being, and the effects which have 
already beea described irill be produced. 


Let A B C D repreaaDt the earth, M the moon, and S tho 
san. There will be high water at B and D; and low water 
at A and C. 

The moon's sttractiTe foroQ at B evidently tends to raise ' 
the waters towards b, and to draw them from A and C 
. towards b. Also, as the )and at D is more attracted by M 
than the waters which lie above it, the land must recede to 
a certain extent horn these loose waters and cause them to 
be proportionally elevated. Henee there is high water at 
B, where the moon is on tho meridian, and also at the 
oppodte meridian D. 

At now and full moon the attraction of the sun is added 
to that of tho moon, and the tides are in consequeuco 
raised higher; bat when the moon is in her quarters tho 
attraction of the sun and moon act in different directions, 
the attraction of the one raising the waters, while that of 
the other has the effeat of depressing them, and lower tides 
than nsnal are produced. The former arc called Spring, 
and the latter Neap tides. 

In the preceding figure, spring tides are represented at b 
and d, because there tho moon (_M) and the sun (S) combine 
their attractive influence to raise tho waters. 

In the following diagram, neap tides are represented. 

M is the moon in one of her quarters. It is evident that 
her power to raise the waters at A is counteracted and 
lessened by the attraction of the sun at B, which prevents 
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the waters from falling so low there, and oonse(][ueatly from 
rising so high at A. 


«€ 


Fia. la 




In inland seas and lakes, as in the Baltic and Mediter- 
ranean, the surface is so small, comparatively speaking, 
that it is all equally attracted at the same time, and 
there is scarcely any tide perceptible. But in bays, har* 
bours, and seas open in the direction of the great tidal 
wave from oceans, as in Baffin's and Hudson's bays and the 
Bed Sea, there are regular and often very high tides. In 
the British Channel the tide sometimes rises forty or fifty 
feet; and in the Bay of Fundy it rises sixty, and often so 
rapidly that cattle feeding on the shore have been drowned 
before they could escape. At the mouths of large rivers 
opening in the direction of the tidal wave, as the Indus and 
the Ganges, tides often rise to the height of thirty, and 
even forty feet, and sometimes with destructive rapidity. 

Among the natural phenomena of the South Sea Islanda;^ 
the tide is one of the most singular, and presents as grei^ 
an exception to the ordinary theory as is to be met with in 
any part of the world. The rising and falling of the waters 
of the ocean appear, if influenced at all, to be so in a very 
small degree only, by the moon. The height to which the 
water rises varies but a few inches during the whole year, 
and at no time is it elevated more than a foot, or a foot and 
a half. The sea, however, often rises to an unusual height; 
but this appears to be the effect of a strong wind blowing 
for some time from on 3 quarter, or the heavy swells of the 
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sea^ which flow from different directioDS^ and prevail 
equally during the time of high and low water. Bat the 
most remarkable circumstance is, the uniformity of the 
time of high and low water. Daring the year, whatever be 
the age or situation of the moon, the water is lowest at six 
in the morning, and the same hour in the evening, and 
highest at noon and midnight. This is so well established, 
that the time of night i^ marked by the ebbing and flowing 
of the tide; and in all the islands, the term for high water 
and midnight i^ the same* — Compiled. 


THE DELUGE. 

The judgment was at hand. Before the sun 

Gathered tempestuous clouds, which, blackening, s|M:ead 

Until their blended masses overwhelmed 

The hemisphere of day: and, adding gloom 

To night's dark empire, swift from zone to zone 

Swept the vast shadow, swallowing up all light 

And covering the encircling firmament 

As with a mighty pall I Low in the dust 

Bowed the affrighted nations, worshipping. 

Anon the o'ercharged gamers of the storm 

Burst with their growing burden ; fierce and hat 

Shot down the ponderous rain, a sheeted flood 

That slanted not before the baffled winds. 

But, with an arrowy and unwavering rush, 

Dashed hissing earthward. Soon the rivers rose, 

And roaring fled their channels; and calm lakes 

Awoke exulting from their lethargy. 

And poured destruction on their peaceful shores. 

The lightning flickered in the deluged air. 
And feebly through the shout of gathering waves 
Muttered the stifled thunder. Day nor night 
Ceased the descending streams; and if the gloom 
A little brightened, when the lurid mora 
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Rose on the starless midnight^ 'twas to show 
The lifting up of waters. Bird and beast 
Forsook the flooded plains^ and wearily 
The shivering multitudes of human doomed 
Toiled up before the insatiate element. 

Oceans were blent^ and the leviathan 
Was borne aloft on the ascending seas 
To where the eagle nestled. Mountains now 
Were the sole land-marks^ and their sides were clothed 
With clustering myriads^ from the weltering waste 
Whose surges clasped them, to their topmost peaks. 
Swathed in the stooping cloud. The hand of death 
Smote millions as thoj climbed; yet denser grew 
The crowded nations, as the encroaching waves 
Narrowed their little world. 

And in that hour, 
Did no man aid his fellow. Love of life 
Was the sole instinct; and the strong-limbed son, 
With imprecations, smote the palsied sire 
That clung to him for succour. Woman trod 
With wavering steps the precipice's brow, 
And found no arm to grasp on the dread verge 
O'er which she leaned and trembled. Selfishness 
Sat like an incubus on every heart. 
Smothering the voice of love. The giant's foot 
Was on the stripling's neck; and oft despair 
Grappled the ready steel, and kindred blood 
Polluted the last remnant of that earth 
Which God was deluging to purify. 
Huge monsters from the plains, whose skeletons 
The mildew of succeeding centuries 
Has failed to crumble, with unwieldy strength 
Crushed through the solid crowds; and fiercest birds. 
Beat downward by the ever rushing rain. 
With blinded eyes, drenched plumes, and traiHng wings. 
Staggered unconscious o'er the trampled prey. 
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The mountains were submerged ; the barrier chains 
l^at mapped out nations sank ;* until at length 
One Titan peak alone o'ertopped the waves, 
Beaconing a sunken world. And of the tribes 
That blackened every alp, one man survived : 
And he stood shuddering, hopeless, shelterless. 
Upon that fragment of the universe. 
The surges of the universal sea 
Broke on his naked feet. On his grey head, 
Which fear, not time, had silvered, the black cloud 
Poured its unpitying torrents; while around, 
In the green twilight dimly visible. 
Boiled the grim legions of the ghastly drowned. 
And seemed to beckon with their tossing arms 
Their brother to his doom. 

He smote his brow. 
And, maddened, would have leapt to their embrace. 
When, lo I before him, riding on the deep. 
Loomed a vast fabric, and familiar sounds 
Proclaimed that it was peopled. Hope once more 
Cheered the wan outcast, and imploringly 
He stretched his arms forth toward the floating walls. 
And cried aloud for mercy. But his prayer 
Man might not answer, whom his God condemned. 
The ark swept onward, and the billows rose 
And buried their last victim ! 

Then the gloom 
Broke from the face of heaven, and sunlight streamed 
Upon the shoreless sea, and on the roof 
That rose for shelter o'er the living germ 
Whose increase should repopulate a world. 

Anon* 


NEGRO SLAVERY. 

I trustI that at length the time is come^ when Pdrliamentl 
will no I5nger bear to be t61d, that sl4ve-owners* are the 

as 
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best lliw-givers on slavery — no longer suffer our voice' to 
roll across the Atlantici in empty warnings and fruitless 
orders. Tell me not of rights — ^talk not of the property of 
the planter in his slaves. 1 deny his right^ I ackn5wledge 
not the property. The principles^ the feelings^ of our 
common nature^ rise in rebellion against it. Be the appeal 
made to the understanding! or to the hearty ihe sentence is 
the samel that rejects it. In vain you tell me of laws' that 
sanction such a claim I There is a law' above all the 
enactments of human codes — the same' throughout the 
world — ^the same in all times — such as it was' before the 
daring genius of Columbus' pierced the night of ^ges^ and 
opened' to one world' the sources of power, wealth, and 
knowledge; to another' all unutterable woes — such is it' at 
this d&.y — it is the law' written by the finger of God' on the 
heart of man; and by that law, unchaogeable and eternal, 
while men despise fraud, and loathe rkpine, and hate blood, 
they shall reject' with indignation' the wild and guilty 
phantasy, that man' can hold pr5perty in man I In v4in 
you appeal to treaties, to covenants between nations. The 
covenants of the Almighty, whether the old covenant' or the 
n§w, den5unce such unholy pretensions. To thfese laws did 
th^y of old refer' who maintained the African trS.de. Such 
treaties did they cite, and not untruly; for, by one shame- 
ful c6mpact, you bartered the glories of Blenheim' for the 
traffic in bl5od. Yet, in despite of law and of treaty, that 
infernal traffic' is now destroyed' and its votaries put to 
death' like other pirates. H5w came this change to pass ? 
N5t, assuredly, by Parliament leading the way ; but the 
country at length awoke; the indignation of the people' was 
kindled; it descended in thunder, and smote the traffic, and 
scattered its guilty profits to the winds. N5w, then, let 
the planters' bewltre — ^let their assemblies beware — ^let the 
government at h5me beware — ^let the Parliament beware I 
The s&me country' is once mbre awake to the condition of 
Negro slavery; the sdme indignation' kindles in the bosom 
of the people; the same cloud is gathering' that annihilated 
the slave-trade; and if it shall descend ag4in, theyl on 
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whom its crash may falll will not be destr6jed' before I 
have w^rued them; but I prayl that their destruction^ may 
turn away from us* the more ttoible judgments of God. 

Lord BaouGHAsr. 


LUCY. 


[William Wobdsworth, one of the greatest poets of our age and country, was 
born at Cockermouth in Cumberland, in 1770, and died in 1850. After the com- 
pletion of his studies at Cambridge and a short tour on the Continent, he re- 
tired to "Kydal Mount," where a great portion of his life was passed amidst 
the mountain seclusion of the Lakes in Westmoreland. His writings are char- 
acterised by a high tone of moral purity and religious fervour, and are fre- 
quently robed in imagery of glowing eloquence. Wordsworth lias exercised 
no emaU influence in moulding the poetic taste of the present age. The whole 
of the poetry that has issued from the English press for years, has been tinctured 
and coloured with the regenerative power of his genius, ilia greatest work is 
" The Excursion."] 

Three years she grew in sun and shower, 
Then Nature said, ^' A lovelier flower 

On earth was never sown; 
This child I to myself will take; 
She shall be mine, and I will make 

A Lady of my own. 

" Myself will, to my darling, be 
Both law and impulse: and with me 

The girl, on rock and plain. 
In earth and heaven, in glade and bower, 
Shall feel an overseeing power, 

To kindle or restrain. 

*' She shall be sportive as the fawn, 
That, wild with glee, across the lawn. 

Or up the mountain springs; 
And hers shall be the breathing balm, 
And hers the silence, and the calm 

Of mute insensate things. 

'' The floating clouds their state shall lend 
To her; for her the willow bend; 
Nor shall she fieiil to see. 
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Even in the motions of the storm, 
Grace- that shall mould the maiden's form 
By silent sympathy. 

^^ The stars of midnight shall be dear 
To her; and she shall lean her ear^ 

In many a secret place. 
Where rivulets dance their wayward round; 
And beauty, born of murmuring sound, 

Shall pass into her face. 

'^ And vital feelings of delight 
Shall rear her form to stately height. 

Her virgin bosom swell; 
Such thoughts to Lucy I will give. 
While she and I together live. 

Here in this happy dell." 

Thus Nature spake — ^The work was done. 
How soon my Lucy's race was runf 

She died, and left to me 
This heath, this calm, and quiet scene; 
The memory of what has been. 

And never more will be. Wordsworte. 


THE INQUIBY, 

Tell me, ye winged winds. 
That round my pathway roar. 
Do ye not know some spot 
Where mortals weep no more ? 
Some lone and pleasant dell. 
Some valley in the west. 
Where, free from toil and pain. 
The weary soul may rest ? 
The loud wind dwindled to a whisper low. 
And sighed for pity as it answered, — '^ No." 

Tell me, thou mighty deep. 
Whose billows round me play, 
Enowest thou some favoured spot, 
Some island far away. 
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Where Weary man may find 

The bliss for which he sighs,— - 

Where sorrow never lives. 

And friendship never dies? 
The loud waves, rolling in perpetual flow, 
Stopped for a while, and sighed to answer, — ^^ No.** 

And thou serenest moon. 

That, with such lovely face, 

Dosfr look upon the earth 

Asleep in night's embrace; 

Tell me in all thy round. 

Hast thou not seen some spot. 

Where miserable man 

May find a happier lot ? 
Behind a oloud the moon withdrew in woe. 
And a voice sweet, but sad, responded, — '^ No." 

Tell me, my secret soul. 

Oh ! tell me, Hope and Faith, 

Is there no resting-place 

From sorrow, sin, and death ? 

Is there no happy spot. 

Where mortals may be blessed. 

Where grief may £nd a balm. 

And weariness a rest ? 
Faith, Hope, and Love, best boons to mortals given. 
Waved their bright wings, and whispered, — ^^ Yes, 

IN HEAVEN ! " Mackay. 


STRUCTURE OF THE HUMAN BODY. 


Compuffei, (L.) a Qrstem or stractare 
of many pans muted. 

InUffumentSf (in, tegOf L.) a coTering. 
The word u often applied to the skm 
and other membranes by which the 
body or any part of it is covered. 

InteaHnet, (irUestintu, intus, L.) a long 


canal In the abdomen, f ormfa^; part 

of the oraans of digestion. 
Mucilage, mmctw, LO a kind of sUmy 

ointmeni. 
Process, (pro, eedo, L.} a protuberance, 

eminenoe,or prolectmg part of a bone. 
Tendon, {fendo, L.) Lit. the stretcher. 


THE FRAMEWORK OP THE HUMAN BODY — THE TRUNK. 

The human body is constructed upon an internal bony 
skeleton, which serves as a framework or scaffolding for its 
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support^ and protects its softer and mord tender organs. 
It may be considered as made up of six parts^ the Jiead, the 
trunky and the four linibs. 

The head is chiefly occupied by the brain and the organs 
of sense. The former is lodged in the sJcullf a strong hol- 
low cup composed of eight bones, which, having their edges 
curiously notched, like the teeth of a saw, fit firmly and 
compactly into each other. The receptacle so formed is 
attached to the top of the spine, and thus the brain is put 
in immediate connection with the spinal oord^ which closely 
resembles it in nature and functions. 

In thus fixing the head upon the spine, careful provision 
had to be made for its necessary motions. Man's nature 
leads him to look upwards, but he could have never done 
60, had his neck been rigid. And even to look downwards^ 
or to either side of him, would have been in that case an 
awkward and troublesome process. Yet how easily do we 
accomplish all these movements I Two separate joints^ 
quite different in construction, are introduced to give us 
the required freedom. First, between the head and the 
uppermost vertebra of the neck, there is a joint somewhat 
like a hinge, which we use when we nod^ or stoop^ or look 
upwards. But this is not enough; we must also have the 
power of turning the head round upon the body to a certain 
extent. Accordingly, in the uppermost vertebra of the 
neck, already spoken of^ there is a hole or socket^ into 
which is inserted a small tooth-like projection (called by 
anatomists a process) on the vertebra next below it. Bound 
this process, as on a pivot or axle, the uppermost vertebra 
turns in a circle, carrying the head along with it, as far as 
the attached muscles will permit. Thus are both motions 
perfect, without in the least interfering with each other. 

The spine itself is a miracle of creative skill. What a 
number of purposes it serves ! It must be flexible, yet 
firm, that tlie body it supports may have the power of 
bending, and also the power of maintaining an erect posi« 
tion. It must furnish a pipo for the lodgment and protec- 
tion of the spinal cord^ one of the most delicate substanoea 
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in tho whole animal frame. And^ what appears still more 
difElcnlt of attainment^ the continuity of that pipe must not 
be broken, nor any undue pressure exerted on its precious 
contents, when the body is moved, or bent, or twisted. A 
series of loopholes is also required through which the spinal 
cord may send out nerves to all parts of the body. Still 
further^ the same spine most afford a fulcrum, stay, or basis, 
for the action of the muscles which are spread over the 
trunk^ and also a support for the ends of the ribs to resi; 
upon. All these purposes are admirably provided for by a 
column of vertebras. Each vertebra consists (fig. 19) of a 
Fia.ia. ^^^ ^^ ^^^ piece of bone (a), with sur- 
faces nearly parallel, several processes 
{by c, d)y an aperture, or short canal (e)^ 
for the spinal cord, and notches or grooves 
on each side for the nerves to pass 
through. The processes of the different 
vertebras fit into each other, and they are fastened together 
by cartilages of great strength, flexibility, and elasticity. 
The structure is then one of the most perfect that can well 
be conceived. The breadth of the bases on which the parts 
severally rest, and the closeness of the junction, give to the 
column its stability; the number of the parts, and the con- 
sequent frequency of joints, its flexibility. Again, the hole 
in one bone falls into a line with those in the bones adjacent 
to it^ so that a continuous canal is formed; and the change 
and pressure, produced by bending the body, is divided 
among so many joints, and thrown to so great an extent on 
the elastic cartilages, that the line of this canal is not readily 
broken or obstructed. The notches left for the passage of 
the nerves also fit together two by two, and thus form a 
row of small holes on each side of the spine. The numer- 
ous processes of the vertebras serve as handles for the 
muscles to pull by, and some of them are articulated with 
the ribs, the whole connection of these various parts being 
00 artfully contrived, as to contribute materially to the 
most important result, the strength and stability of the 
eompages. 
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The ribs are 'twenty-four in number^ twelve on each dde; 
they are supported at one end by the spine^ and the upper 
seven on each side are united at the other end^ by means 
of cartilages^ to the breast-bone. Within the ribs, and 
protected by them, are the heai't and lungs, which may be 
reckoned among the most important organs of the body. 
Below, inclosed by soft integuments, are the stomach, liver, 
and intestines. The trunk is completed and supported by 
a broad bony basin called the pdvisy chiefly formed by the 
two haunch-bones, with which the lower limbs are articulated. 


THE FBAMEWORK OF THE HU^IAN BODY — THE LIMBS. 

The limbs are four in number, two legs and two arms. In 
structure, the legs and arms closely resemble each other, 
and the same analogy extends, in a greater or less degree, 
to the limbs of all vertebrate animals. 

The arm is attached to a bone named the shoulder-blade. 
They are connected by what is called a bail-and-socket- 
joint, formed by a hollow cup in the shoulder-blade, into 
which is fitted a corresponding knob or ball on the head 
of the first or uppermost bone of the arm. Such a joint 
manifestly admits of a great variety of motions. The bone 
thus fitted into the shoulder-blade is a long tube, made hollow 
for the sake of lightness, and articulated at the elbow, by a 
hinge-joint, with the bones of the forearm. But here there 
occurs a difficulty, so to speak, in providing for the neces- 
eary motions of the forearm and hand. A moment's con- 
sideration will show that the hioge-joint admits of motion 
only in one plane. By using it, we can bend the arm at 
the elbow and extend it again, but we can do nothing more. 
How is it, then, that we are enabled to turn the palm of 
the hand either up or down? Very singular indeed is the 
mechanism which gives us this power. Above the elbow, 
the arm has but one bone; between the elbow and the 
wrist, it has two. These two bones are so connected as to 
roll upon each other, and, '"^ doing so, they carry the band 
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round with them* Other motioos depend upon the connec- 
tion of the numerous bones in the wrist and hand. The 
wrist itself contains eighty arranged in two rows or arches 
of four bones each. All these move more or less freely on 
each other^ and thus lessen the shock and danger arising 
from the transmission of force from the hand to the arm, or 
from the arm to the hand. Next comes a row of five larger 
bones^ supporting each a finger. These form the body of 
the hand^ between the fingers and the wrist. Last of all^ 
connected by hinge-joints^ are the finger-bones^ of which 
the thumb has two^ and each of the four fingers three. 

It is not difficult to trace the similarity between the 
structure just described and that of the lower extremities. 
Into the haunch-bone^ forming part of the pelvis^ the thigh- 
bone b inserted by a ball-and-socket-joint^ just as the first 
bone of the arm is inserted into the shoulder-blade. The 
thigh-bone is round and hollow^ and extends to the knee, 
being by far the longest, as well as the strongest bone in 
the body. The knee is a hinge-joint like the elbow. In 
the leg are two bones, rolling upon each other in the 
same mannei and for the same purposes as in the fore- 
arm. Then follow two rows or arches of three and four 
bones respectively. These form the ankle, and correspond 
to the two arches already described in the wrist. In like 
manner, the five bones of the hand have an exact counter- 
part in five similar bones which form the skeleton of the 
foot. To complete the resemblance, the toes^ like the 
fingers, have each a series of three bones connected J)y 
hinge-joints, except the great toe, the thumb of the foot, 
which has two only. 

It is impossible to notice here the numerous contrivances 
by which every variety of limb, whether in man or in the 
lower animals, is adapted to its special purpose. One is 
too prominent to escape notice. When, as in the human 
body, the upper extremities assume the form of arms, a 
coHar-hone (as it is called) extends from each shoulder to 
the top of the breast-bone. These collar-bones are intended 
to keep the shoulders apart, and hence the frequency of 
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iheir fraotare when any sadden shock forces the arms 
inwards on the chest Birds of powerful flight have the 
ooUar-bones strongly developed^ whereas in horses and 
most other qnadrupeds they are entirely awantiog. 

While sach adaptations to particular ends are well worthy 
of our notice and admiratioD^ it is prohahly in the joints 
that we see the wisdom and goodness of the Creator most 
strikingly displayed. Every one of them is of the kind 
which best suits its particular place. The greatest care has 
also been taken to make them work smoothly and easily^ 
as well as in convenient directions, the hard bones are 
not allowed to grate harshly upon each other^ but have 
their sorfiMCS coated with a soft and elastic cartilage, by 
which the friction is greatly lessened. Still further to 
provide against the irritation likely to resnlt from freqnent 
and long continued motion^ each joint b regularly supplied 
with a mucilage^ more emollient and slippery than oil itself^ 
which lubricates the surfaces in contact^ and renders their 
motion easy and pleasant. This mucilage is secreted by a 
membrane forming part of the joint itself^ and supplied as 
the necessities of the joint demand. Man^ it b true^ has 
contrived to make some of his machines regulate their own 
supply of oil^ but his utmost skill has failed to attain the 
perfection here shown by tho Creator's handiwork, in which 
the supply is not only regulated^ but produced. 


THE MUSCLES. 

It is not enough that the skeleton be skilfully constructed^ 
and jointed together with consummate art. Motion would 
not follow of its own accord. It will not suffice that the 
bones be made capable of moving^ they must actually be 
moved. There must be some power to pull the machinery^ 
which has been so carefully fitted for being pulled. This is 
exactly what the muscles supply. They are the active, 03 
the bones and joints are the passive, apparatus of motion. 
The muscles constitute what is usually known as the red 
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flesh of the body. Tbey are composed of bundles of fibres, 
which possess the singular property of contractility ^ that is, 
of contracting or shortening themselves under excitement. 
Each muscle is attached to two or more bones, some of 
which must be moved by its contraction. We may easily 
observe this process in several parts of the body ; as^ for 
example, in the forearm, when the fingers are alternately 
bent and extended. 

It often happens that a muscle cannot be conveniently 
lUScommodated in the exact position where it is required. 
It is accordingly placed in some convenient situation, and 
attlushed by a string, called a tendon^ to the bone which it 
is intended to move. This tendon is simply a rope for the 
muscle to pull by, And m&j be longer or shorter according 
to the necessities of the case. The hand furnishes a good 
example. If the muscles which move the fingers had been 
placed in the palm, or back of the hand, they would have 
swelled that part to an awkward and clumsy shape. They 
are, therefore, placed in the forearm, and act by long 
tendons, strapped down at the wrist, and passing through 
the hand to the fingers, and to those joints of the fingers 
which they are severally intended to move. In like manner, 
the muscles which move the toes and other joints of the 
foot, are conveniently, not to say gracefully, disposed in the 
calf of the leg. Sometimes, again, it is necessary to change 
the direction of the motion which the contraction of a muscle 
produces. This is managed by some of the very same 
means which man employs for the same purpose. The 
tendons are passed over protuberances on the bones, from 
which they proceed in any direction that may be desired. 
Where no bone is available, the same end is attained by a 
strap or ligament. Thus the tendons which pass from the 
leg to the upper part of the foot are bound down at the 
ankle by a strong ligament, which both prevents them from 
starting, and changes the direction of the force which they 
convey. 

A muscle acts only by contraction. Its power is exerted 
in no other way. Hence, it follows that the same muscle 
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cannot pull a bono in two opposite directions; if, for 
example, it bends the arm, it cannot also extend it. For this 
latter purpose a second muscle is required. The same thing 
obtains in all the limbs, and in every movable part of the 
body. Not a finger can be bent and straightened without 
the contraction of two antagonistic muscles. We, therefore^ 
find that most of the muscles are arranged in opposing 
groups, which pull against each other like sawyers in a pit. 
Not only the faculty of motion, but even the symmetry of 
the body is preserved by this opposition. The mouUi is 
kept in the middle of the face by two sets of muscles draw- 
ing against and balancing each other, and when, from disease 
or accident, one of them becomes powerless, the other, hav- 
ing nothing to counteract its influence, draws the mouth 
awry. 

We can never sufficiently admire the variety, quickness^ 
and precision of which muscular motion is capable. Let 
any one observe his own hand while he is writing, and notice 
how many di£ferent muscles must bo brought to bear upon 
the pen. The joint and accurately adjusted operation of 
several tendons is concerned in every stroke, yet, by a rapid 
writer, many hundreds of these strokes are drawn in a 
minute. Not a letter can be formed without more than one, 
or two, or three separate contractions, each of them definite 
both as to the choice of the muscle, and the extent of its exer- 
tion. Yet how easily, how currently does the work proceed 1 
And, when we look at the result, how faithful have the 
muscles been to their duty, how true to the order which 
endeavour or habit has inculcated I 

QUESTIONS fAr EXAMINATION. 

Of what use is the skeleton ? How are the bones of the skuU joinedt Whj 
is the skull connected with the bock-bone t What joint enables ns to nod r to 
turn the head round t VHiere are they respectiyely sitnated? Howdoth^ 
differ T What purposes are served by the spine ? Describe a vertebnL Whai 
gives the spine its flexibility? its stability ? Where are the ribs T the breast-bone t 
the pelvis T With what bone are the arms articulated T Why are th&n two 
bones in the forearm T Why so many in the wrist ? How does the shoolder- 
joint differ from the elbow T What sort of joints have the fingers ? Show that 
the skeletons of the leg and arm are similarly constructed. Where is the 
collar-boner Of what use is it ! What means are taken to lessen the Irietioii 
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Of the Joints ? Of what use are the mnsclea ? What peculiar property have 
they r What are tendons f Why are they necessary ? How Is the direction of 
thehr motion dianged? Give examples. How are two oppoaito motions pro- 
vided for? Give an example of the celerity and exactness of muscular action. 


THE WAY OF THE WIND. 

It is scarcely necessary to remark that wind is Dothing but 
the air in motion. TVe may learn our first lesson respecting 
it from the breezes that are frequently noticed on the shores 
of our own country in the hot summer weather, and which 
occur with greater constancy in tropical climates. Many of 
us may have observed how a cool sea-breeze sets in during 
the day, and a warmer land-breeze begins to blow shortly 
after sunset. The cause of this is easily explained. The 
land absorbs the heat from the sun to a much greater ex- 
tent than the water does, and becoming thus hotter, it 
naturally causes the air above it to be warmer than that 
which overlies the sea. Now, air expands by heat, as other 
things do, and thus becomes lighter, and ascends, its place 
being supplied by colder air, which, in the instance before 
us, must come from the sea, thus forming the refreshing sea- 
breeze which moderates the heat of the summer noon. But 
at night the reverse is the case. The land cools much more 
rapidly than the water, so, after a while, it becomes actually 
the colder of the two, and the breeze now sets from the 
land to the sea. It will be evident, that when the air is 
sweeping along near the surface of the earth from the ocean 
to the shore, the space it is leaving must be filled from else- 
where, and what so ready to fill it as the air which has just 
risen from the heated ground. Accordingly, we always find 
that when there is a wind of this sort blowing in one direc- 
tion, there is a contrary current in the upper regions of the 
atmosphere. 

From this we may learn what is constantly taking place 
on a grand scale over the whole surface of the globe. The 
great heat near the equator causes a constant upward 
current which draws the air from those regions that are 
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colder. Henoe there are two gigantic circles of wind^ one 
in each hemisphere: the air rising^ passing through the 
upper parts of the atmosphere, descending as it nears the 
poles^ and then sweeping again over the surface of the earth 
towards the equator. But there are several things which 
interfere with the regularity of this action. In the first 
place, this globe of ours is always revolving rapidly from 
west to east ; and although this would not affect air when 
at rest, or blowing around the same latitude, yet it must be 
remembered that the air starting from the equator has ^ 
more considerable impetus than is necessary to accompany 
the earth in its rotation in higher latitudes ; and hence th^ 
stream which blew at first from the south, appears presently 
to be coming from the south-west ; and when it ^.rrives near 
the pole, it will have become almost a due west wind* Th^ 
reverse takes place with the stream from the north, for th^ 
opposite reason, it is Qpon found to be blowing from the ea^t 
ef north, and eventually changes in like manner into ^ 
regular east wind. 

Again, the configuration of the land, the direction of 
mountain-chains, local alternations in the temperature of 
the earth, and a thousand other circupistances, are always 
interfering, and thus render the problem of the winds an 
extremely difficult one. The wind, too, meets with resist- 
ance in passing near the earthy and thus fiqws less quickly 
than it does in the higher regions, just its the water at the 
bottom and sides of a riv^r never has so great a velocity as 
that in the middle of the stream. 

This great circle above mentioned, between the poles and 
the equator, is observed in tbe trade-winds, which blow 
steadily from the eastward on each side of the " re^on of 
calms'- that marks the hottest part of the earth's circum- 
ference. The returning ^^ trade" in those latitudes i^ at suqh 
a height above the ground that it is only indicated by light 
films of cloud, which are often seen to move in the opposite 
direction to the prevailing current below. I|i our own 
climate the upper stream frequently descends, and, as a 
south-west wind, bringi^ to us some of the warmth ^ud 
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moisturd of the tropics ; though, perhaps, we more frequently 
experience the lower current — the north-east wind, which 
will often blow steadily for weeks together, especially in 
spring, brings us cold from the pole and the frozen plains 
of Russia. 

When two currents, blowing from opposite directions, 
meet, they must slide, as it were^ past one another, but at 
their junction a whirlwind will be produced, such as we have 
often seen on a small scale in the eddies caused by a house, 
or some such opposing body. We all know how such little 
whirlwinds catch up dust or straws into the air, or some- 
times play strange pranks with the dress of the unwary 
traveller ; and we can readily understand how, when a larger 
vortex than these is sweeping unobstructed over the sea, 
the clouds above and the waters below should be caught into 
it, and meeting in mid-air, should form those water-spouts 
which are so dangerous to small vessels. The sailors are 
accustomed to disperse them, as they do human enemies, by 
firing cannon at them, and so breaking the circle of wind. 
The most severe storms are produced when the great south- 
west and north-east currents oppose one another. The 
gigamtic whirlwind then formed may be scores of miles in 
breadth, and will often sweep right across the Atlantic, 
traverse our own country, and then pass on to Denmark and 
the continent of Europe. Through the great attention lately 
paid to the ^' circular theory of storms," captains of ships 
are enabled, by observing the direction of the change of 
wind, to sail right away from the danger. For instance, if 
sailing eastward in the northern hemisphere, he observes the 
wind veering from south to west, and then to north, the 
centre of the storm is on his right hand, and he, of course, 
will only have to turn his vessel towards the left, and the 
tempest may spend its fury harmlessly in the distance. 
Just in the same way the landsman may judge, by the rapid 
shifting of the weathercock, what is the course of a hurri- 
cane, which may be at that very moment tearing up trees, 
overthrowing hayricks, and unroofing houses. 

Thus, however much we may have been accustomed to 
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view the wind as an emblem of all that is fickle and capri- 
cious, we now see that, whether it be a West-Indian tornado, 
at the speed of seventy miles an hour, devastating whole 
islands, or a gentle breeze, which scarcely stirs the petals of 
a flower, it is as subject to fixed and regular laws, and as 
much a matter of scientific investigation, as the growth of 
a tree, or the course of a planet. 

J, H. Gladstone. 


THE CLOUD. 

rPsBCT BT88HZ Shxllet, the eldest son of Sir Timothy Shelley, was bom in 
Sussex in 1792. He was sent to Eton, whence, owing to his eooentricity of 
chanMter, he was removed to Oxford, much before the usual period. Hera a 
repetition of youthful irregularity, dieeply aggravated by the open avowal of 
his atheistical (pinions, caused his expulsion, and an Imprudent early marriage 
cast him off from his family. In search of health he repaired to Switaerland, 
and thence to Italy. He was drowned in the Gulf of Spezsia in 1822. His 
principal poetical works are " Prometheus Chained," " Alastor or the Spirit of 
SoUtude," " Queen Mab," and " Cenci."j 

I bring fresh showers for the thirsting flowers. 

From the seas and the streams; 
I bear light shide for the l^avesl when laid 

In their noon-day dreams. 
From my wings are shaken' the dews that w4ken 

The sweet birds' every 5ne, 
When rocked to r^stl on their mother's breast. 

As she ddnces about the sun. 
I wield the AMI of the lashing hdil. 

And whiten the green plains under; 
And then again I dissolve it in rain, 

And laugh' as I pass in thunder. 

I sift the sn6w on the mountains bel6Wy 

And their great pines' groan aghl^t; 
And all the night' 'tis my pillow white. 

While I sleep' in the arms of the bl^t. 
Sublime on the towers of my skyey bowers^ 

Lightning, my pilot, sits; 
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tn a cavern under' is fettered the thtlnder — 

It struggles and h6wls by fits; 
Over e&rth and ocean^ with gentle motion^ 

This pilot is guiding m§^ 
Lured by the I5yel of the genii that move 

In the depths of the purple s^; 
Over the rills^ and the cr^gs^ and the hHIs^ 

Over the lakes and the plkins^ 
Wherever he dr^m^ under mountain or stream^ 

The spirit he loves' remains; 
And I^ all the while^ bask in heaven's blue smile. 

Whilst he is dissolving in rains. 

The sanguine sunrise^ with his meteor e^es^ 

And his burning plumes outspread^ 
Leaps on the back of my sailing rSck, 

When the morning star' shines dead; 
As on the jag of a mountain crag^ 

Which an earthquake r5cks and swings^ 
An dagle alit^ one moment may sit^ 

In the light of its golden wings. 
And when sunset may breathe^ from the lit sea ben6ath^ 

Its ardours of rest and 15ve^ 
And the crimson pall of eve' may fall 

From the depth of heaven above^ 
With wings folded I rfest, on mine airy nest. 

As stfll* as a brooding d5ve. 

That orbed midden, with white fire laden, 

Whom mortals call the m6on. 
Glides glimmering o'er my fl&ece-like floor. 

By the midnight breezes strewn; 
And wherever the beat of her unseen feet. 

Which only the Angels hear. 
May have broken the woof of my tent's thin r6c)f, 

The stars peep behind her' and p^er; 
And I liiugh to see them whirl and flee. 

Like a swton of golden b^es, 

N 
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When I widen the r^at^ in my wind -built tent^ 

Till the calm rivers^ l^kes^ and s§as^ 
lake strips of the sk^i fallen through me on high^ 

Are 6achl paved with the m6on and th^e. 

I bind the sun's throne^ with a burning z6ne, 

And the m6on's* with a girdle of pearl; 
The volcanoes are dlin^ and the stars reel and swf m^ 

When the whirlwinds my banners unfurl. 
From c4pe to cape^ with a bridge-like shape^ 

Over a torrent sea. 
Sun-beam proof, I hang like a roof. 

The mountains its columns be. 
The triumphal arch^ through which I mfirch 

With hiirricane, fire, and sn6w. 
When the powers of the air' are ohained to my chair. 

Is the million-coloured bow; 
The sphere-fire ab5ve* its soft colours wove, 

While the moist earth' was laughing below. 

I am the daughter of earth and w&ter. 

And the nursling of the sk^; 
I pass through the pores of the ocean and sh5res; 

I change, but I cannot die. 
For after the rain, when, with never a stain, 

The pavilion of heaven is bdre. 
And the winds and sun-beams' with their convex gleams. 

Build up the blue dome of dir, 
I silently l^ugh at my own cenotaph. 

And out of the caverns of r&in. 
Like a child from the w5mb, like a ghost from the tomb, 

I arise' and unbuild it again, 

Shelley. 


TEUTH AND FALSEHOOD. 


One reason why truth should be spoken is, that the knowl- 
edge which any one person can have bom tiie use of hia 


TRUTH AND FALSEHOOD. 179 

own sensea, in many things which it most materially con- 
cerns him to know^ is very limited. He must therefore 
often depend for his knowledge on what others say to him; 
and when the thing spoken of is exclusively known to the 
party speakings ihe other must rely entirely on what he 
says. If^ therefore^ it be considered how great a part of 
the most serious concerns in life proceed on declarations 
made by one person to another^ we may readily conceive^ 
that^ if these could not be relied on, the affairs of mankind 
would be greatly embarrassed^ and confidence in each other 
would be destroyed. As this matter of speaking the truth 
is one which concerns all persons^ so all persons agree in 
holding Hars in contempt. Even the very lowest persons 
consider themselves to be disgraced when charged with the 
guilt of lying. They can endure charges which would sub- 
ject them to public punishment with more composure than 
<^ey can endure this. A lie is always understood to be 
resorted to^ to secure some advantage^ or prevent some evil 
to ihe person who resorts to it; or to occasion some disad- 
vantage or injury to the person to whom^ or of whom^ the 
lie is told; sometimes both these purposes concur. The 
object in view is always an immoral one^ and the means 
used are always regarded as disgraceful. It is at once 
obvious that wilfal falsehood is forbidden by natural law^ 
which is intended to regulate our social relations^ and is 
expressly forbidden by divine law^ which condemns all acts 
of firaud and deceit^ and commands us to ^^ do to others as 
we would have them to do to us." 

It is a rare occurrence that any one who descends to 
falsehood succeeds in the object which he may have in 
view. He is commonly detected, and, if not, is suspected, 
which may operate quite as much to his disadvantage. If 
he should escape detection and suspicion, he lives in con- 
stant fear of both. He has a very troublesome secret to 
keep. If he should be able to do this, still he cannot hide 
it from himself that he is a liar; and such a person, by 
natural justice, is compelled to pass tiliat sentence upon 
himself, which he knows that others would pass upon him 
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if they were as well informed as he is. A liar is therefore 
obliged to feel like a guilty person,and an habitual liar very 
soon comes to look like one. If there be no higher motive 
than one's own interest and welfare in speaking the truth 
and avoiding falsehood^ this is a very sufficient one. If a 
man is known to be a person unworthy of confidence when 
he speaks^ he has not the benefit of being credited even 
when he speaks the truth; he voluntarily deprives himself 
of the advantages of social life; his assertions secure to him 
no credit; his promises are contemned; he makes himself 
to be alone in the very bosom of society, for every one 
shuns him. In the administration of justice in courts, a 
person is not regarded as a witness, whose common reputa- 
tion is that he is not believed when he speaks. The objec- 
tion to him is not that he might not tell the truth in the 
matter which is on trial, but that such a person ought not 
to be received as a witness, because he cannot be credited 
in anything that he says. When such a person has been 
called and examined as a witness, it is usual to examine 
other witnesses to prove his character; and if it be proved 
that he is unworthy of credit, what he has sworn to is dis- 
regarded, though he may have declared the truth. This is 
the common fate of all such unfortunate persons in society^ 
as well as in courts. Independently of the criminality, 
lying is very poor policy. If the object be to obtiun a 
supposed good, it rarely is obtained by such means; and if 
it be, the price so paid must always be greater than the 
good is worth. If the object be to conceal a wrong done^ 
it is rarely successful; and if not, it leaves the offender 
without excuse for his error, and adds another wrong. If 
the object be to charge an innocent person with a wrongful 
act, or to deprive one of his good name, or of some lawful 
possession, or subject him to some evil which he ought not 
to endure, the offence is of that cast which the law of the 
land holds to be maliciotis, and it deals with such offence 
accordingly. In short, it is very difficult to violate any law 
of natural justice or divine prohibition without encountering 
»n adequate punishment; and it may be assumed that the 
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punishment which follows lying is as certain and just as in 
any instance of criminality. If every tenant of every prison^ 
and every person who is in the custody of a goading con- 
science^ were asked this question^ What ivas your first step 
from innocence and purity? he would probably answer^ 
TeUing a lie ! 

Sullivan, 


THE HOUB OF DEATH. 

L^avesI have their time to fall^ 

And flbwers' to wither at the north-wind's breathy 
And 8t4rs* to s^t — ^but all^ 

Th6u hast W seasons for thine 6wn^ Death ! 

D^yi. is for mortal c^re^ 

EVe' for glad meetings round the joyous hearth^ 
Nfghtl for the dreams of sleep^ the voice of priiyer; 

But Ul for thee^ thou mightiest of the eitrthi 

Youth and the opening rose' 

May look like things too glorious for decay, 
And smile at thee I but thou art not of th6se 

That wait the ripened bl6om1 to seize their prey X 

We know' when m5ons shall wane. 

When summer birds from far^ shall cross the s^a, 
When autumn's hue' shall tinge the golden grain; 

But wh5 shall t§ach us^ when to look for th^c? 

Is it' when spring's first gale 

Comes forUi to whisper where the violets lie? 
Is iti when roses in our paths grow pale? 

They have one season — hit are ours to die ! 

Thou arti where billows f^ani, 

Th6u artl where music melts upon the ^r, 
Thdu art aro^d us^ in our peaceful home. 

And the w6rld calls us forthr^and thou art th^rc; 
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Thou art' where friend mccta friend. 
Beneath the shadows of the elm to r<ist; 

Thou art' where foe meets foe, and trumpets rend 
The eltfes, and Bw6rdsl beat dowa the princely crSst, 

L&aves' have their time to fiUl, 

And flftwere' to wither at the north-wiad'e breath. 
And st&rsi to s&t — but all, 

Thou haEt &U seasons for thine 6wn, De^th I 

Mrs. Hemaks. 


THE KEKVOUS SYSTKM. 

AiUetlor. (t,, from ante) loie, before 

Camera obscara, (L) Lit., a dark 
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optical lustnunent oouBitCing of a 

dark cliambor lata vlilch llghc la ad- 
mitted throv^ Bb coQTex lena. ho u 

toIaUnpOD a Kcsen behind It. ami 

jiraiaee then * iriotnre or imngs of 
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Cliorold, tehMion, eidos, 3.) 
Cmvoliftioas, (cm, tolvo, L) folds, 

Conua, Ifornu, L.) Lit,, honiy, 

THE NEBV0U3 CENl'KES AHD THE NBEVBB. 

The human hody, as we have leai'ned in former lessons, is 
moulded upon a framework of bones, which are capable of 
being moved by tlie escitoment aud contraction of the 
muscles attached to them. It is by means of the nervous 
system, that this excitement is produced, and the consequent 
motions regulated. The same system is also the seat of 
sensation, that is, of the faculties of seeing, hearing, tasting, 
smelling, and touching, which give us our knowledge of 
surrounding objects, and of those feelings, such as hanger, 
thirst, weariness, and the like, which make us aware of the 
condition of our own organs. And, still further, the same 
nervous eysfcm contains the organ of intelligence, uid thua 
is connactod, in some mysterious way, with Se spiritusl and 
immortal part of our nature. 
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There are two kinds of matter of which this nervous sys- 
tem is composed. First, a, grey cellular substance, generally 
collected in masses called centres; and, secondly, a white 
fibrous substance, of which are formed, besides portions of 
the centres themselves, the whole of the nerves connecting 
these centres with all parte of the body. The great nervous 
centre of the human body is made up of the brain and sjiiaat 
cord, with which the nerves of tootion and sensation are 
connected. There are, however, smaller masses of nervous 
matter, known as ganglia, in different parte of the body. 
These ganglia send out nerves to the heart, liver, intestines, 
and other internal organs. 

The brain is generally regarded as consisting of two parts, 
the brain proper {a a) (6g. 20), and t'no little brain (6). 


The brun proper !a divided lon^tndinally into two liemi- 

spheres, on the outer surface of which the grey nervous 
matter is arranged in folds or convolutions, as seen in the 
figure. Those two hemispheres are united by an internal 
mass of the white matter of which nerves are composed. 
Below this are several ganglia, in immediate connection with 
the npper and most important part (ec) of the spinal cord, 
which, being thicker th(ui the rest of the cord, is often called 
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the Imlb. With the latter is also connected the little brain, 
which is situated behind^ and presents in its anterior an 
appearance somewhat similar to the branches of a tree. It 
b composed of the same substances as the brain proper ; 
and so also is the spinal cord^ only in the latter the grey 
matter is inside, and the white outside. 

Forty-three pairs of nerves proceed from the great centre 
which has just been described. Twelve of these pairs have 
their origin within the skull, and the remaining thirty-one 
in the spine. Each of the spinal nerves has two roots, one 
in the posterior, the other in the anterior part of the spinal 
cord. Experiment has shown that the posterior root is a 
nerve of sensation, the anterior a nerve of motion. The two 
combine together to form a compound nerve, but, at the 
other end, the former spread themselves over the skin, the 
latter terminate in the muscles. 

The nerves keep up a kind of telegraphic communication 
between the muscles, the organs of sense, and the general 
surface of the body on the one hand, and the brain and 
spinal cord on the other. The brain seems to be the imme- 
diate residence of the mind, but the nature of their connec- 
tion has ever been, and most probably will ever be, unknown 
to the wisest of men. We inovr, however, some of the re- 
sults of their union. No sooner has the mind wUled or re- 
solved that any one of the fingers shall be moved, than there 
issues a message to that effect along the nerve that leads 
to the muscle whose services are wanted. Immediately the 
muscle performs, by contraction, the duty required of it, 
and the finger moves. Try, now, how fast such a movement 
can be performed, and remember that, every time a single 
finger wags backwards and forwards, two such messages 
must be forwarded and obeyed. Yet we feel no difficulty in 
wagging all the fingers at once, and that with great rapidity, 
moving at the same time the head, the arms, the legs, and 
the toes ! 

There are other motions not dependent on the will, and 
some have been wisely placed altogether beyond its control. 
For example, the heart »ever ce^QS to beat, even when wo 
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are asleep. It would not be well for us if its motion were 
under our management or dependent on our care^ for we 
should be apt to let it stop^ and when it stops we die. To 
understand the origin of such involuntary motions^ notice 
what happens when anything approaches too near the eye. 
That organ^ so easily injured^ has been made cautious^ if the 
expression may be allowed^ in guarding itself against danger. 
As soon as any object threatens to touch it^ an alarm is 
despatched to the nervous centre^ and forthwith an answer 
returns^ in virtue of which the proper muscles contract^ and 
the eyelid closes. An impression is telegraphed inwards, 
and, whether it produces a sensation or not, is followed by 
a message outwards, which regulates the motion to bo 
performed. 

It is scarcely necessary to add that this whole subject 
borders on a region where much is dark and unknown. 
Verily *^we are fearfully and wonderfully made." The 
mechanism itself we may examine and describe, but its 
union with a living and life-giving spirit, and the mode of 
that spirit's action upon it, are entirely beyond our com* 
prehension. 


SENSATION— THE EYE. 

The brain appears to be the seat of sensation, as well as of 
intelligence and will. To it a vast multitude of impressions, 
made upon the internal or external organs, are conveyed by 
the connecting nerves. In the case of the external senses, 
of which five are usually enumerated, the organs may bo 
said to collect, the nerves to carry, intelligence. By virtue 
of this varied apparatus, the mind sees, hears, tastes, smells, 
and feels: the particular nature of each sensation depending 
on the organ from which it comes, and on the object by 
which it is excited. Thus, snow gives us, through the eye, 
the sensation of whiteness ; through the tongue or fingers, 
the sensation of cold. Salt appears similar to the eye, but 
has a very different effect upon the tongue. 


BEKSiTION— THB EYE. 


Of tie organs of sense, the eye ia that whose construction 
\a beat understood. In a full-grown man, it is a ball or 
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b i— Sclerotic ooat tnrned back 
to Bhow internal cover- 
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retina wiUi the bmo. 


globe of about nine-tenths of an inch in diameter, fonned by 
a very den£e, tough, and opaque white fibrous membrane, 
called the Bchrolic coat, which surrounda and protects the 
internal parts. Into the front of this spherical chamber is 
inserted a circular transparent portion, like a very small 
watch-glass, which serves the purposes of a window. This 
part, which is nearly half an inch in diameter, ia called the 
eomea. A little behind the cornea is the irisj a sort of 
circular curtain for the purpose of regolafing the quantity of 
light to be admitted. The iris has a round hole or opening 
in ita centre, called the jiupil, which contraots in strong 
light, and expands again when the light is duninished. It 
is the iris that determines the colour of different eyes. It is 
seen through the cornea as blue, black, or brown, while the 
pupil appears as a blact spot in the centre. Continnons 
with the iris, and extending backwards as an internal lining 
beneath the sclerotic coat, is a dark membrane, called tlie 
chormd coat, and within it again, like a second lining, ia 
another membrane, called the retina. The retina ia con- 
nected with the optic nerve, which, proceeding from the back 
part of the eyeball, comiecta tho eye with the brain. But 
the most oxqniaite piece of mechanism in tho eye has yot to 
be noticed, Thia is the cnjsiaUine lens, which ia dtuated 
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immediately behind the pupil, and through which all the 
light entering the eye must pass. The cavity between this 
lens and the retina is filled with a transparent fluid, and 
60 also is the smaller cavity between the lens and the 
cornea. 

The crystalline lens is convex on both sides, and as pure 
and transparent as a drop of water, though it is formed of 
concentric folds or layers, like the coats of an onion. 
Whoever has seen a camera ohscura^ knows that a glass lens 
of similar shape will form and throw upon a screen an image 
of any object placed before it. This the crystalline lens, 
owing to its peculiar structure, does with much greater per- 
fection. The eye, then, is just a camera obscura, in which 
this lens forms the image, and the retina is the screen which 
receives it. When the rays of light from an external object 
fell upon the eye, they pass readily through the transparent 
cornea and the fluid within it. The iris adjusts itself so as 
to admit the necessary quantity. The light then falls on the 
crystalline lens, whose construction is so marvellously per- 
fect, that a distinct miniature image of the object looked at, 
though it may be an extensive landscape, is formed upside 
down on the retina behind. So far the process is similar to 
that which takes place in a camera, though neither can be 
fully explained here. But now a new element is introduced. 
The optic nerve, connected with the retina, conveys the im- 
pression to the brain, and the mind sees, not the inverted 
image, but the object itself in its true erect position. That 
there is an inverted image, however, may be proved by 
taking the eye of an ox, paring off the back part of the 
sclerotic and choroid coats, and placing the eye in a hole of 
a shatter, so as to look out on a landscape. If the room be 
sufficiently dark, the image on the retina may then be seen 
from behind. 

We cannot fail to be struck with wonder at the correct- 
ness of these minute pictures, which are ever forming, and 
ever changing, in our eyes as we look around us. A land- 
scape of several miles in extent is brought into a space 
whose diameter is only about half an inch, yot the multi- 
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iude of objects which it contsdos are all preserved^ all dis- 
criminated in their magnitudes^ positions^ figures^ and colours. 
With good reason was it said by a distinguished philosopher^ 
that the ezaminalion of the eye is a cure for atheism. If 
anything can abate our admiration of the smallness of the 
visual tablet compared with the extent of vision^ it is a re- 
flection which the study of nature constantly forces upon us, 
that, in the hands of the Creator, great and little are nothing. 
'' One day/' an apostle tells us (2 Pet. iii. 8), " is with the 
Lord as a thousand years ;" and we are fully warranted in 
adding, one inch is as a thousand miles. 'Hme and space 
vanish in presence of Infinity. 

QU£sno^'s for examination. 

What are the f anctioDS of the neryoiu system t Of what sabstanoe is it oom- 
posedf Whatpartsof the body form the great nervous centre t Describe the 
ttractoieof the brain. How many nenres proceed from within the skull f How 
many from the brain? from the spinal cord? What is peculiar about the roots 
of the sphial nerves? In what part of the body is the mind supposed to reside ? 
Explain the process of voluntary motion. Give instances of involuntary mo- 
tion. Where is the seat of sensation ! What is the use of the organs of the 
senses? How large is a man's eye? Describe its structure. What is the use of 
the iris, the crystalline lens, and the retina? To what optical instrument is the 
eye similar? How may it be demonstrated that an image is formed at the hack 
oftheeys? In what respects is this image wonderful? 


THE ISLAND. 

If the author of the '* Irish Melodies" had ever had a little 
isle so much his own as I have possessed, he might not haye 
found it so sweet as the song anticipates. It has been my 
fortune, like Robinson Crusoe, to be thrown on such a 
desolate spot ; and I felt so lonely, though I had a follower, 
that I wish Moore had been there. I had the honour of 
being in that tremendous action off Finisterre, which proved 
the end of the earth to many a brave fellow. I was ordered 
with a boarding party forcibly to enter the Santissima 
Trinidada ; but in the act of climbing into the quarter- 
gallery, which, however, gave no quarter, was rebutted by 
the butt-end of a gun— a marine's, who remained tho quarter* 
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fliasi^r of the place. I fell senseless into the sea^ and should 
no doubt have perished in the waters of oblivion^ but for the 
kindness of John Monday^ who picked me up to go adrift 
with him in one of the ship's boats. All our oars were 
carried away — that is to say, we did not carry away any oars; 
and while shot was raining^ our feeble hailing was unheeded. 
As may be supposed^ our boat was anything but the jolly- 
boat^ for we had no provisions to spare in the middle of an 
immense waste. We were, in fact, adrift in the cutter, 
with nothing to cut. We had not even junk for junketing, 
and nothing but salt water, even if the wind should blow 
fresh. Famine, indeed, seemed to stare each of us in the 
face — ^that is, we stared at one another. We were truly in 
a disagreeable pickle, with oceans of brine and no beef; 
and I fancy we would have exchanged a pound of gold for 
a pound of flesh. No bread rose in the east, and in the 
opposite point we were equally disappointed. We could not 
compass a meal any how, but got mealy-mouthed, notwith- 
standing. 

Time hung heavy on our hands, for our past days seemed 
to pass very slowly; and our strength was rapidly sinking, 
from being so much afloat. Still we nourished Hope, though 
we had nothing to give her. But at last we lost all prospect 
of land, if one may say so when no land was in sight. The 
weather got thicker as we were getting thinner ; and though 
we kept a sharp watch, it was a very bad look-out. We 
could see nothing before us but nothing to eat and drink. 
At last the fog cleared ofi^, and we saw something like land 
right a-head ; but, alas I the wind was in our teeth as well 
as in our stomachs. We could do nothing but ^^ keep her 
near ;" and as we could not keep ourselves full, we luckily 
suited the course of the boat, so that, after a tedious beating 
about — for the wind not only gives blows, but takes a great 
deal of beatmg — ^we came to an island. Here we landed, and 
our first impulse on coming to dry land was to drink. There 
was a little brook at hand to which we applied ourselves till 
it seemed actually to murmur at our inordinate thirst. Our 
next care was to look for some food ; for though our hearts 
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were faiJl at our escape^ tbe neigliboiiiiiig re^on was dread- 
folly empty. We succeeded in getting some natives out of 
tbdr bed^ but with difficulty got them open : a common 
oyster-knHe would have been worth the price of a sceptre. 
Our next concern was to look out for a lod^ng, and at last 
we discovered an empty cave^ reminding me of an old in- 
scription at Portsmouth^ ^ The hole of this place to let." 
We took the precaution of rolling some great stones to the 
entrance^ for lear of last lodgers — lest some bear might come 
home from business^ or a tiger to tea. Here^ under the 
rock^ we slept without rocking; and when, through the 
night's failing, the day broke, we saw, with the first instal- 
ment of light, that we were upon a small desert isle, now for 
the first time an Isle of Man. 

Hood. 


THE BBOOK. 

[Alfred Tkhhtbov wai bom in 1810, and was made Poet lanreate when Woids- 
worth died in 1850. He first published tliree successiTe rolumes of miscel- 
laneoua poema, and then, latterly, the "Princess," "In Memoriam," "Mand;" 
and in 1850 appeared "Idylls of the King» or Somanoes of the CkHirt of King 
Arthur." He is generally and Justly esteemed the truest poet of the day; though 
his intellectoal style of thought and feeling, and his artistic subtlety of compo« 
fition, not to speak ol forced conceit, vague conception, and occasional pndizity. 
necessarily circumscribe the circle of his readers. He can nerer he a popular 
poet: no poet but one of the highest order could have written his most celebrated 
work, "InMenunlam,''alam«utforacollegefriend (Arthur H. HaUam, theson of 
Hallam the historian). He sometimes leaps into the heut of a grand subject, 
as in the " Charge of the Light Brigade," and throughout his compositions there 
runs a delightfol yerbal melody, now bursting forth into high dramatic power, 
now sweetening into some beautiful lyric strain. Careful to fastidiousness in 
composition, he has yet, in a small compass, given us an unequalled variety of 
chaiaoter and theme, and mingling through all we have ever and anon happy 
gUmpMS of old SngUuid, its scenery, and its life.] 


I oome firom haimts of coot and hern, 

I make a sudden sally, 
And sparkle out among the fern, 

To bicker down a valley. 
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By thirty hills I hurry down^ 

Or slip between the ridges. 
By twenty thorps, a little town. 

And half a hundred bridges. 

Till last by PhiUp's farm I flow 

To join the brimming river; 
For men may come, and men may go, 

But I go on for ever. 

I chatter over stony ways. 

In little sharps and trebles, 
I bubble into eddying bays, 

I babble on the pebbles. 

With many a curve my banks I fret. 

By many a field and fallow. 
And many a fairy foreland set 

With willow-weed and mallow. 

I chatter, chatter, as I flow 

To join the brimming river; 
For men may come, and men may go, 

But I go on for ever. 

I wind about, and in and out. 

With here a blossom sailing. 
And here and there a lusty trout. 

And here and there a grayling. 

And here and there a foamy flake 

Upon me, as I travel. 
With many a silvery waterbreak 

Above the golden gravel. 

And draw them all along, and flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

Tbnntson. 
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were fall at oar escape^ the neighbouring re^on was dread- 
fully empty. We succeeded in getting some natives out of 
their bed^ but with difficulty got them open : a common 
oyster-knifo would have been worth the price of a sceptre. 
Our next concern was to look out for a lodging^ and at last 
we discovered an empty cave^ reminding me of an old in- 
scription at Portsmouth^ " The hole of this place to let.** 
We took the precaution of rolling some great stones to the 
entrance^ for fear of last lodgers — ^iest some bear might come 
home from business^ or a tiger to tea. Here^ under the 
rock; we slept without rocking; and when, through the 
night's failing; the day broke, we saw, with the first instal- 
ment of light; that we were upon a small desert isle, now for 
the first time an Isle of Man. 

Hood. 


THE BBOOK. 

[ALFfiED TEmnraoN was bom in 1810, and was made Poet laureate when Words- 
worth died in 1850. He first published three successive volumes of miscel- 
laneow poems, and then, latterly, the "Princess," "In Memoriam," "Maud;" 
and in 1859 appeared " Idylls of the King, or Somances of the Court of King 
Arthur." He isgenerally and Justly esteemed the truest poet of the day; though 
his intdlectual style of thought and feeling, and his artistic subtlety of compo- 
aition, not to speak of forced conceit, TSgue conception, and occasional prolixity, 
necessarily circumscribe the circle of his readers. He can never be a popular 
poet: no poet but one of the highest order could have written his most celebrated 
work, "InMemoriam,"alamentforacollegefriend(Arthur H. Hallam, theson of 
Hallam the historian}. He sometimes leaps into the heart of a grand subject, 
as in the " Charge of the Light Brigade," and throughout his compositions there 
runs a delightfal yerbal melody, now bursting forth into hig^ dramatic power, 
now Bweetenhig into some beautiful lyric strain. Caief ul to fastidiousness in 
composition, he has yet, in a smaU compass, given us an unequalled variety of 
chaiaoter and theme, and mingling through all we hav« ever and anon happy 
gUmpses of old England, its scenery, and its life.] 


I come firom haimts of coot and hem^ 

I make a sudden sally^ 
And sparkle out among the fern, 

To bicker down a valley. 
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By thirty hills I hurry down^ 

Or slip between the ridges. 
By twenty thorps, a little town. 

And half a hundred bridges. 

Till last by Philip's farm I flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

I chatter over stony ways. 

In little sharps and trebles, 
I bubble into eddying bays, 

I babble on the pebbles. 

With many a curve my banks I fret. 

By many a field and fallow. 
And many a fairy foreland set 

With Twllow-weed and mallow. 

I chatter, chatter, as I flow 

To join the brimming river; 
For men may come, and men may go^ 

But I go on for ever. 

I wind about, and in and out. 

With here a blossom sailing. 
And here and there a lusty trout. 

And here and there a grayling. 

And here and there a foamy flake 

Upon me, as I travel. 
With many a silvery waterbreak 

Above the golden gravel. 

And draw them all along, and flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

T)BN»T802f. 
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were full at our escape, the neighbouring region was dread- 
fully empty. We succeeded in getting some natives out of 
their bed, but with diJQ&culty got them open : a common 
oyster-knifo would have been worth the price of a sceptre. 
Our nezt concern waa to look out for a lodging, and at last 
we disooyered an empty cave, reminding mo of an old in- 
scription at Portsmouth, " The hole of this place to let." 
We took the precaution of rolling some great stones to the 
entrance, for fear of last lodgers — ^lest some bear might come 
home from business, or a tiger to tea. Here, under the 
rock, we slept without rocking; and when, through the 
night's failing, the day broke, we saw, with the first instal- 
ment of light, that we were upon a small desert isle, now for 
the first time an Isle of Man. 

Hood. 


THE BBOOE. 

[Alfred Temiitcoh was bom in 1810, and was made Poet Laureate when Words- 
worth died in 1850. He first published three successiye volunies of miscel- 
laneoQB poems, and then, latterly, tbe "Fiincess,** "In Memoriam," "Hand;" 
and in 1860 appeared "Idylls of the King, or Bomances of the Court of King 
Arthur." He is generally and justly esteemed the truest poet of the day; though 
his intdlectual style of thought and feeling, and his artistic subtlety of compo- 
sition, not to speak of forced conceit, Tagne conception, and occasional prolijdty, 
necessarily circumscribe the circle of his readers. He can never be a popular 
poet: nopoetbutone of the highest order could have written his most celebrated 
work, "In Memoriam,"alamentfora college friend (Arthur H. Hallam. theson of 
Hallam the historian}. He sometimes leaps into the heart of a grand subject, 
as in the *' Charge of the Light Brigade,** and throughout his compositions there 
runs a deUghtfol Terbal melody, now bursUng forth into hig^ dramatic power, 
now sweetening into some beautiful lyric strain. Careful to fastidiousness in 
composition, he has yet, in a smaU compass, given us an unequalled variety of 
chaiBoter and theme, and mingling through aU we have ever and anon happy 
gUmpses of old BngUad, its scenery, and its life.] 


I come from haunts of coot and hem, 

I make a sudden sally. 
And sparkle out among the fern. 

To bicker down a valley. 
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By thirty hills I hurry down^ 

Or slip between the ridges^ 
By twenty thorps^ a little town. 

And half a hundred bridges. 

TBI last by Philip's farm I flow 

To join the brimming river; 
For men may come^ and men may go^ 

But I go on for ever. 

I chatter over stony ways^ 

In little sharps and trebles, 
I bubble into eddying bays, 

I babble on the pebbles. 

With many a curve my banks I fret. 

By many a field and fallow. 
And many a feiry foreland set 

With willow-weed and mallow. 

I chatter, chatter, as I flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

I vrind about, and in and out. 

With here a blossom sailing. 
And here and there a lusty trout. 

And here and there a grayling. 

And here and there a foamy flake 

Upon me, as I travel. 
With many a silvery waterbreak 

Above the golden gravel. 

And draw them all along, and flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

T)BN»T802f. 
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were full at our escape^ the neighbouring region was dread- 
fully empty. We succeeded in getting some natives out of 
their bed^ but with difficulty got them open : a common 
oyster-knifo would have been worth the price of a sceptre. 
Our nezt concern was to look out for a lodging^ and at last 
we disooyered an empty cave^ reminding me of an old in- 
scription at Portsmouth^ ^' The hole of this place to let.*' 
We took the precaution of rolling some great stones to the 
entrance^ for fear of last lodgers — ^lest some bear might come 
home from business^ or a tiger to tea. Here^ under the 
rock^ we slept without rocking; and when^ through the 
night's failings the day broke^ we saw^ with the first instal- 
ment of light^ that we were upon a small desert isle^ now for 
the first time an Isle of Man. 

Hood. 


THE BBOOE. 

[Alfred TEmnmoH was bom in 1810, and was made Poet Laureate when Wozds- 
worth died In 1850. He first published three successiye volumes of miscel* 
laneouB poems, and then, latterly, the "Princess," "In Memoriam," "Maud;" 
and in 1869 appeared "Idylls of the King, or Bomances of the Court of King 
Arthur." He isgenerally and justly esteemed the truest poet of the day; though 
his Intellectual style of thought and feeling, and his artistic subtlety of compo- 
sition, not to speak of forced conceit, vague conception, and occasional prdlizity. 
necessarily circumscribe the circle of his readers. He can never be a popular 
poet: no poet but one of the highest order could have written his most celebrated 
work, "InMemoriam/'alamentforacollegefriend (Arthur H. Hallam. theson of 
Ha ll a m the historian}. He sometimes leaps into the heart of a grand subject, 
as in the *' Charge of the Light Brigade/' and throughout his compositions there 
runs a delightfal Terbal melody, now bursthig forth into hig^ dramatic power* 
now sweetening into some beautiful lyric strain. Caief ul to fastidiousness in 
composition, he has yet, in a smaU compass, given us an unequalled variety of 
chaiBoter and theme, and mingling through all we have ever and anon happj 
gUmpses of old Bngland, its scenery, and its life.] 

I come from haunts of coot and hern^ 

I make a sudden sally^ 
And sparkle out among the fern. 

To bicker down a valley. 
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By thirty hills I hurry down. 

Or slip between the ridges. 
By twenty thorps, a little town. 

And half a hundred bridges. 

Till last by Philip's farm I flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

I chatter over stony ways. 

In little sharps and trebles, 
I bubble into eddying bays, 

I babble on the pebbles. 

With many a curve my banks I fret. 

By many a field and fallow. 
And many a fairy foreland set 

With Twllow-weed and mallow. 

I chatter, chatter, as I flow 

To join the brimming river; 
For men may come, and men may go, 

But I go on for ever. 

I vrind about, and in and out. 

With here a blossom sailing. 
And here and there a lusty trout. 

And here and there a grayling. 

And here and there a foamy flake 

Upon me, as I travel. 
With many a silvery waterbreak 

Above the golden gravel. 

And draw them all along, and flow 

To join the brimming river; 
For men may come, and men may go. 

But I go on for ever. 

TsifNYSOlf. 
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NAPOLEON BONAPARTE. 

Napoleon^ understood bis business. Here was a ni&n' wbo 
in each moment and emergency' knew what to do next. It 
is an immense comfort and refreshment to the spirits^ not 
only of kings, but of citizens. Few men' have any nfext; 
tbey live from band to m5utb, without pUn^ and are ever 
at the end of their line, and, after each Action, wait for an 
impulse from abr&ad. Napoleon bad been the first man of 
the world, if bis 6nds' had been purely public. As he is, 
he inspires confidence and vigour' by the extraordinary 
linity of his action. 

He is firm, sure, self-den^g^ 8elf-po8tp6ning, sacrificing 
eyer3rthing to bis Idm — ^m5ney, ti-6ops, g§neriJs, and bis 
own safety also; not misled, like common adventurers, by 
tbe splendour of his own m^ns. ^' Incidents ought not to 
govern policy," he said, "but p61icy, incidents." *' To be 
hurried away by every ev§nt' is to have no political system 
at iJL" His victories' were only so many d5ors, and he 
never for a m5ment lost sight of his way 6nward' in the 
dazzle and fiproar' of the present circumstances. He kn§w 
what to do, and he flew to his m^k. 

He would shorten a straight line' to come at bis object 
Horrible Anecdotes' may, no doubt, be collected from bis 
history' of the price at which he bought his successes; but 
he must not, therefore, bo set down as cruel, but only as 
one' who knew no impediment to his will; not bl5od-thirsty, 
not cruel, — ^but w5e to what thing or person' stood in bis 
wAy. " Sire, General Clarke cannot combine with General 
Jimot, for the dreadful fire of the Austrian battery." '* Let 
him carry the battery." " Sire, every regiment that ap- 
proaches the heavy artiUery' is sd^^rificed. Sire, what 
Orders?" Fdrwai^l Fdnva^^f 

In the plenitude of bis resources' every obstacle seemed 
to viLnish. "There shall be no Alps," he said; and he 
built his perfect r5ads, climbing by graded galleries their 
steepest pr^ipices, until Italy was as open to Paris' as any 
t^wn in France. Having decided what was to be done, he 
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did tbat* with might and mMD. He put out ^11 his strength. 
He risked Everything; and spared n5thing — ^neither ammuni- 
tion, nor m5ney, nor troops, nor generals, nor himsMf. If 
fighting be the best mode of adjusting national differences* 
(as large majorities of men seem to agr6e), certainly Bona- 
parte was right' in making it thorough. 

^' The grand principle of wdr," he said, '^ was, that an 
army ought always to be ready' by day and by night, and 
at sSl h5urs, to make all the resistance'' it is capable of 
making." He never economised his ammunition, but on a 
hostile position' rained a tbrrent of iron — shells, bklls, grape- 
shot — to anidhilate all defence. He went to the edge of 
his possibility, so heartily was he bent on his 5bject. It is 
pl^i that in Ttalyl he did what he could, and all that he 
could; he came several times' within an inch of rain, and 
bis own person' was all but I5st. He was flung into the 
marsh at Areola. The Austrians were betw^n him and 
his tr6ops' in the confusion of the strtiggle, and he was 
brought off with desperate Efforts. At Lonato,* and at other 
places, he was on the point of being taken prisoner. 

He fought' sixty biittles. He had never enoiigh. Each 
victory' was a new weapon. ** My power would fall, were I 
not to supp6rt it by new achievements. Conquest' has made 
me what I &m, and conquest' must maintMn me." He f^lt, 
with every wise m^n, that as much life is needed for con- 
servation' as for creation. We are always in peril, always 
in a bad plight, just on the edge of destruction, and only 
to be sdved' by invention and coiirage. This vigour' was 
guarded and tampered' by the coldest prudence and punc- 
tuMity. A thunderbolt in the attdck, he was found invul- 
nerable in his intrenchments. His very attlu^k' was never 
the inspiration of co^age, but the result of calcullition. 
His idea of the best deflnce' consisted in being always the 
att^king party. ''My ambition," he says, "was gre^t, 
but was of a cold nliture." 

Everything dep§nded' on the nicety of his combinations; 
the st^rs were not more ptinctual than his arithmetic. His 

* A small town near lal&e Garda in Italy, 

o 
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personal attentionl descended to the smallest pardcnlars. 
^^ At Montebello^ I ordered E^llermann to attack with eight 
hundred h6rse^ and with th^se he separated the six thousand 
Hungarian grenadiers* before the very eyes of the Austnan 
cavaby. This cavalry was half a l^gue off^ and required 
a quarter of an hour' to arrive on the field of action; and I 
have observed! it is always those quarters of an hour* that 
decide the fate of a battle/' 

Before he fought a battle^ Bonaparte thought little about 
what he should do in case of success, but a great deal' about 
what he should dol in case of a revise of fortune. The 
same prudence and good sense' marked IM his behaviour. 
His instructions to his secretary at the palace' are worth 
remembering : — ^^ During the nighty enter my chamber' as 
seldom as possible. Do not awake me' when you have any 
good news to communicate; with that' there is 'n5 hurry. 
But when you bring bad news^ rouse me instantly^ for thenl 
there is not a moment to be lost." His achievement of 
business' was immense, and enlarges the known powers of 
m^n. There have been many w5rking kings, from Ulysses 
to William of 'Orange, but none' who accomplished a tithe 
of this man's performance. 

To these gifts of nature. Napoleon added the advantage! 
of having been b6m' to a private and humble fbrtune. In 
his later days, he had the weakness of wishing to add to his 
crowns and badges' the prescription of aristocracy; but he 
knew his debt to his austere education, and made no secret 
of his contempt for the b5rn kings, and for ''the hereditary 
donkeys," as he coarsely styled the Bourbons. He said 
that, in their exile, '' they had learned nothing, and forgot 
nothing." Bonaparte had passed through all the degrees of 
military service; but, also, was citizen before he was Em- 
peror, and so had the key to citizenship. His remarks and 
Estimates' discovered the information and justness of tho 
measurement of the middle class. 

Those who had to deal with him' found that he was not 
to be imposed upon, but could cipher' as well as another 
man. When the expenses of the impress, of his hoiise- 
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hold^ of his palaces^ had accumulated great debts^ Napoleon 
examined the bills of the creditors himself^ detected over- 
charges, errors, and reduced the claims' by considerable 
sums. His grand weapon, namely, the millions whom ho 
directed, he owed to the repres^ntatiye character which 
clothed him. He interests us' as he stands for France and 
for Europe; and he exists as captain and kingl only as far 
as the Eevoliition, or the interests of the industrious masses, 
found an organ and a l^der in him. 

In the s5oial interests' he knew the meaning and value of 
labour, and threw himself naturally on that side. The 
principal works that have survived him, are his magnificent 
roads. He filled his troops with his spirit, and a sort of 
fir^dom and companionship' grew up between him and them, 
which the forms of his court' never permitted between the 
officers and himself. They performed under his eye' that' 
which no others could do. The best document of his rela- 
tion to his troops^ is the order of the day' on the morning of 
the battle of Austerlitz, in which Napoleon promises the 
troops' that he will keep his person' out of reach of fire. 
This declaration, which is the reverse of that' ordinarily 
made by generals and sovereigns on the eve of a battle, 
sufficiently explains the devotion of the army to their leader. 

Emerson, 
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Ah ! bury me deep in the boundless sea, 

Let my heart have a limitless grave, 
For my spirit in life was as fierce and free 

As the course of the tempest wave; 
And as far from the reach of mortal control 

Were the depths of my fathomless mind. 
And the ebbs and the flows of my single soul 

Were tides to the rest of mankind. 
Then my briny pall shall engirdle the world, 

As in life did the voice of my fame. 


196 EVB OF WATEULOO. 

And each mutinous billow that skyward curls 

Shall to fancy re-echo my name: — 
That name shall be storied in record sublime^ 

In the uttermost corners of earth; 
And renowned till the wreck of expiring dme^ 

Be the glorified land of my birth. 
Yes^ bury my heart in the boundless sea~- 

It would burst from a narrower tomb; 
Should less than an ocean my sepulchre bc^ 

Or if wrapped in less horrible gloom. 


Afwjw 
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St5pI for thy treadl is on an 'Empire's dust! 
An 'Earthquake's sp6il* is sepulchred bel5w I 
Is the spot^ marked with no colossal bust ? 
Nor column' trophied for triumphal show ? 
N5ne; but the moral's truth' tells Ampler so. 
As the ground was before^ thus' let it b5. 
How that red rain — ^hath made the harvest grow 1 
And is this 4111 the world has gained by thee^ 
Thou first' and Idst of fields I king-making Victory ? 

There was a sound of revelry I by night, 
And Belgium's capital' had gathered then' 
Her Beatity and her Chivalry; and bright 
The lamps' shone o'er fair w6men' and brave m^n; 
A tho^and hedrts' beat happily; and when 
Milsic arose' with its voluptuous sw^U, 
Soft eyes' looked love to eyes' which spake agtlin. 
And ill' went merry' as a mkrriage-Jbell; — 
But hiish 1 hirk I a deep so^nd' strikes like a rising 
kn^U I 

I>id ye not h6ar it ? N6; 'twas but the wind, 
Or the civ' rfittling o'er the stony street; 
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CVn with the d^Dce ! let joy' be unconfined ! 
No sleep till morn^ when Youth and Pleasure meet* 
To chase the glowingHotirs' with flying f^t — 
But^ hark ! that heavy sound^ breaks in once moro^ 
As if the clouds* its echo! would repeat; 
And nearer^ cl^rer^ deadlier' than before ! 
Arm I arm ! it is 1 — ^it is ! — the cannon's openbg roar 1 

Within a windowed niche' of that high hall' 
Sate Brunswick's fated chieftain; he did hear 
That sound the first' amidst the festival, 
And caught its tone' with Death's prophetic ear; 
And when they smiled' because he deemed it near, 
His heart' more truly knew that peal too w^U' 
Which stretched his father' on a bloody bier. 
And roused the vengeance' bl5od alone' could quell: 
He rushed into the fi^ld^ and, foremost' fightiug, ^11 ! 

Ah 1 thonl and there was harrying to and fro. 
And gathering tears, and tremblings of distress, 
And cheeks' all pli.le, which but an hour ago' 
Bltkshed at the praise' of their own Idveliness: 
And there were sudden partings, such as press 
The life' from out young hearts, and choking sighs 
Which ne'er might be reputed; who could guess' 
If ever m5re' should meet those mutual ey^es. 
Since upon night so sw6et' such awful m5m could rige ? 

And there was mounting in hot haste: the steed. 
The mustering squltdron, and the clattering c4r. 
Went pouring f6rward' with impetuous speed. 
And swiftly farming' in the ranks of wlir; 
And the deep thiinder, p^l on peal, af^r; 
And near, the beat of the alarming drum' 
Roused up the soldier' ere the morning stkr; 
While thronged the citizens' with terror dumb, 
Or whispering, with white lips — "The fool they c5mel 
they c toe I " 
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And wild and high} the '^Camerons* gkthciing" rose t 
The war-note of LochiM^ which Alhyn's hills* 
Have heard — and heard^ too^ have her Ss^on foes: 
How in the noon of night' that pibroch thrills^ 
Savage and shrill I Bnt with the breath which fills 
Their mountain-pipe^ so fill the monntaineeis' 
With the fierce native d&ring^ which instils 
The stirring memory I of a thousand years; 
And 'Evan's^ DonaldVfame^ rings in each clansman's ears 1 

And Ardennes^ waves ab6ve them' her green leaves. 
Dewy with nature's tear-drops, as they pass. 
Grieving — ^if aught inanimate e'er grieves — 
Over the unretuming br^ve — ^al^ I 
Ere evening' to be trodden like the grass. 
Which n5w beneath them, but ab6ve' shall grow 
In its next verdure; when this fiery mass 
Of living valour, rolling on the foe. 
And burning' with high h6pe, shall moulder' cold and I5w! 

Last n6on' beheld them full of lusty life. 
Last eve' in Beauty's circle' proudly g^y; 
The midnight' brought the signal sound of strife; 
The mom' the marshalling in ^rms; the day' 
Battle's magnificently stem array I 
The thunder-clouds' close o'er it, which' when rent. 
The earth' is covered thick' with other clay. 
Which her 5wn clay' shall cover, — h^ped and pent. 
Elder and horse, — friend, foe, — in one red burial' bl^nt ! 

Byrost. 

The battle of Qnatre Braa is bere referred to, not that of Watetloo, wMch 
took place two days after. On the oTening whieh preceded the battle 
(16th Jane, 1815), a ball was giyen at Brussels, by the Dnchess of BichmoBd, 
at which most of the English offloen were present. 

The Dake of Bnmswick's father recdved his death-wound at the battle of 
Jena in 1806. 

Sir Evan Cameron and his grandson Donald were conspfcaoos in the re. 
beUlons of 1715 and 1745. 


PART 11. 


SECTION IV. 


WASTE AND REPAIR OF THE BODY. 


AeraU, (a^r.G.) tootumgebytbeagency 

of air. 
Acrtat [O/ortit O.) 
ArttrVt {a&ry tereo, G.J 80 called because 

the ancients thought that the arteries 

were filled with ur. 
AuimUated, assimilation^ {ad, simUis, 

L.) 
Auri^ (auricula, auris, L.) Lit. the 

little ear. 
mie, (biUs, L.) 
Capillaries, [capUlus, L.) LfMia!r-like 

tubes. 
Chyle, (ehylos, cheo, G.) 
C^yme, {ekymos, cheo, Q.) 
Jhict, (duco. L.) a channel. 
Foaiae,{fMUMlusJoUis, L.) LitaUttle 

hag or cayity. 


Oashie, {gaster, O.) belonging to Ibe 

stomach. 
GiOUt, [gula, L.) 
LaeUals, (lae, L) LU. the milk-like 

vessels. 
Mueous, (mueust L.) dimy; a mucous 

membrane is one which secretes a 

slimy substance. 
Pancreas, (pas, creas, G.) Lit. all 

fleshy. The name is giyeu to a 

large gland below the stomach, 

called also the sweat-bread. Hence 

pancreatie. 
Salitm, (L.) the Spittle. 
Veins, (vena, L.) 
Ventride, (ventHculus, venter, LJ Lit. 

the Uttle belly. 


DIGESTIOIT. 

It is a peculiar exoellence of the organic macbinerj of 
living creaturee^ that it keeps itself in repair. The living 
fabric^ in the very actions which constitute its life, is every 
moment yielding up its particles to destruction, like the 
coal which is burned in the furnace; so much coal to so 
much heat, so much waste of the tissues of the body to so 
much vital activity. You cannot wink your eye, move 
your finger, or think a thought, but some minute particle 
of your substance must be sacrificed in doing so. 

This unceasing waste implies a necessity for equally 
constant repair, and the materials of that repair must come 
from without^ Unless the coal which is burning be from 
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time to time replaced^ the fire soon smoulders^ and finally 
goes out; unless the substance of your body which is ever 
wasting, be from time to time furnished with fresh food, 
life flickers^ and at length becomes extinct Food, then, is 
intended to repur the body's never-ceasing waste; it is the 
coal which feeds the flame of life. It is derived from with- 
out, from the animal and vegetable creation around us; and, 
entering the body by the mouth, is transformed and assimi- 
lated, that is, changed into the same substances, bone^ 
muscle, nerve, &c., of which the body is itself composed. 

The digestion of the food, which is preparatory to its 
bebg thus asfflmilated, conmiences in the mouth* There a 
somewhat complicated action takes place. The tongue, 
cheeks, and jaws, by means of their numerous muscles, roll 
the food about in the mouth, and keep it between the teeth, 
which act as a mill to tear and grind it. Meanwhile, it is 
moistened by the salivay a tasteless fluid, manufactured by 
six very small bags or pouches, called glands, situated in 
the muayas membrane which lines the mouth. The saliva, 
besides moistening the food, has also a chemical effect of 
great importance to digestion. Food swallowed without 
proper mastication may no doubt be digested by a vigorous 
stomach, but there is just as little doubt that the duties of 
the latter organ are greatly, perhaps unsafely, increased, 
when due time is not allowed for the action of the saliva. 
Hence our meals should not be eaten too hurriedly. 

The contents of the mouth are carried to the stomach by 
a pipe called the gulMy which extends from the back of the 
mouth downwards through the neck and body. Great care 
is taken, by means of valves or lids, to prevent the smallest 
morsel of the masses so swallowed from entering the wind> 
pipe, or any of the other tubes that open into the cavity 
behind the mouth. Every one knows that, when such an 
accident docs happen, it is exceedingly disagreeable, and, 
if not speedily remedied, may be fatal. 

As soon as the food enters the stomach, it is subjected to 
new processes, similar in some degree to those which it has 
abready undergone. The stomach is a large pouch, resem- 
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bling in shape the wind-bag of a bagpipe. It in lined^ like 
the moutb^ with a mucous membrane^ soft as velvety which 
is studded all over with minute finger-like glands^ called 
follicles. From these is poured into the cavity of the 
stomachy in quantity proportioned to the food to be digested^ 
the gastric juiccy a fluid which may be regarded as the chief 
agent in digestion. This juice mingles with the food^ upon 
which it acts chemically^ gradually reducing it to a liquid 
or soluble state. Meanwhile the whole mass is turned 
round and round^ by the contractions of a muscular coating 
wMcli surrounds the stomachy immediately beneath the 
mucous lining already mentioned. By this churning^ as it 
has been happily called^ the solid parts are not only well 
ground^ but thoroughly mixed with the gastric juice. 

The food is now reduced to a thin pulp^ but the process 
of its digestion is not yet complete. It leaves the stomach 
as cJiymCy and enters the intestines. Though usually spoken 
of as consisting of several parts^ the intestines really form 
one continuous tube or canal^ above thirty feet in lengthy 
or nearly six times the length of the body. It is coiled up^ 
like a huge serpent^ in the abdomen. The chyme^ as it 
traverses this canal^ meets with three new liquids^ which 
greatly alter its character. These are the hUcy formed by 
the liver^ the pancreatic juice^ which comes from the jmt^ 
creaSy or sweet-bread^ and the intestinal juice, the product 
of certain glands in the lining of the intestine itself. By 
the action of these various substances^ the chyme^ or at 
least all that is nutritious in it^ is gradually converted^ in 
its progress through the folds of the intestine^ into a milk* 
like substance called chyle. 

Another process now commences. The chyle^ thus grad- 
ually formed in the intestine^ is sucked up by an immense 
number of minute vessels or tubes^ into which it penetrates^ 
by oozing or soaking through the walls of the intestine. 
Some substances^ such as water^ may be absorbed in the 
stomach itself^ but these are exceptional. Absorption 
usually takes place in the intestine. The absorbent vessels 
are named lactedts^ from their colour when filled with chyle. 
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Thej gradually unite into larger tubes^ wliich^ after passing 
through a scries of glands^ pour their contents into a com- 
mon pipe or ducty about the size of a quill. This duct runs 
nearly parallel with the gullet. The chyle accordingly re- 
turns in a direction opposite to that pursued by the food 
before digestion^ until it is poured into one of the veins 
of the neck^ where it mingles with and replenishes the 
blood. 

The purpose of digestion^ then^ is to make bloody and by 
the blood the waste of the body is repaired. Both mind and 
body must suflfer if this important process is ill performed. 
The food should be wholesome and sufficient in quantity^ 
but over-eating merely burdens the stomachy and retards 
its action. Above all^ exercise is essential to a continuance 
of healthy digestion. It causes waste^ and waste invites as 
well as gives room for repair. Besides this^ exercise stimu- 
lates the organs in various ways^ and is altogether one of 
the surest means of securing and maintaining that healthy 
condition of the body, which is so closely connected with a 
cheerful and contented mind. Viewed in this light, labour 
is not a curse; when it is not of a hurtful kind, nor too 
severe, it is blessed as well as honourable. 


CIECULATION OF THE BLOOD. 

The blood is a mighty river of life. As long as life itself 
lasts it is impetuously rushing through every part of our 
bodies, by means of an elaborate network of canals. It 
issues from the heart, bright and red, through one great 
artery, named the aorta, which branches and branches like 
the boughs of a tree, the vessels becoming smaller and 
smaller as they divide, till at last they are invisible to the 
naked eye. They are then no longer called arteries, but 
capillaries. Through the walls of these microscopic tubes, 
with which the whole body is crowded, the blood may bo 
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said to hold communication with the tissues composing 
the various organs. The tissues are gradually wasting 
away, consumed by the vital action of the organs which 
they form. But the blood comes to their aid, and out of 
some forty substances which it carries about in its ceaseless 
flow, each tissue has the power of appropriating and con- 
verting into a part of itself whatever is necessary for its 
repair. This is the process of assimilation. 

But the blood does more. It not only supplies the new 
material, but carries away the old. It not only brings fuel 
to feed the flame of life, but removes the ashes which that 
flame has left. Having thus exchanged its glowing red for 
a much darker hue, it now leaves the capillaries, and enters 
the veins. In general form, these are similar to the arteries; 
only the blood flows through them in an opposite direction. 
It is gathered up first by the smallest branches, along which 
it flows till they gradually unite, and pour the whole by a 
single stream into one of the cavities of the heart. 

But this blood has no longer any life-giving power, and 
before it be sent out again to the tissues, some means must 
be found to purify it. Its impurities have mostly assumed 
the form of carbonic acid, which must be exchanged for 
oxygen before it can become again the supporter of life. 
The air is an inexhaustible reservoir of oxygen, which 
forms, indeed, about a fifth of the whole atmosphere; but 
how is that oxygen to be brought into contact with the 
polluted blood ? To accomplish this ,is the object of the 
lungs, it is for this that we are made to breathe. The 
heart again expels the blood, but this time by a different 
channel. The arteries which now convey it spread them- 
selves over the lungs, exactly as those formerly mentioned 
did over the body. Meanwhile another process is going on. 
By a muscular effort the chest is dilated, and the air rushes 
in through the mouth or nostrils^ and thence along the 
wind-pipe, to fill up the vacuum. The wind-pipe sends out 
branches over the lungs, like those of the arteries, and these 
terminate in minute air-vessels, which are interspersed 
among the capillaries containing the blood. Through the 
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dclicato sides of tbeir respective vessels^ the blood receives 
a supply of oxygen from the air^ and the air in its turn 
carries off the carbonic acid and other deleterious substances 
from the blood. The result is that the blood resumes its 
bright colour and life-giving energy, and returns to the 
heart to recommence its journey over the body. 

At every breathing, a portion of the air in the luDgs^ 
laden with carbonic acid, is expelled by a contraction of 
the chest. Another supply is then drawn in as before^ and 
80 OD^ the same processes being repeated. But if the air 
inhaled is itself impure^ the whole contents of the lungs 
must soon become vitiated, and the blood will return to tho 
heart unpurified. Hence the necessity for a constant supply 
of pure air. I^one of the conditions of health is so sadly 
neglected as this is. Pigsties and dunghills are kept close 
to crowded dwelling-houses; streets are allowed to remain 
covered with dust and filth; houses are too often damp^ ill- 
ventilated, and unswept; schools and churches are kept as 
close as if it were wrong to admit the pure air of heaven^ 
or allow the carbonic acid breathed from hundreds of lungs 
to escape. No mistake could be more dangerous^ none is 
more fatal. Of the importance of the air we breathe some 
idea may be formed from the wonderful fact, that in the 
course of a single year^ an ordinary man draws in and 
expels 100^000 cubic feet^ by means of something like 
9,000^000 of separate muscular efforts, to aerate and purify 
some 3500 tons of blood t 

The heart is the centre of the organs of circulation, the 
engine that sets the current in motion. It is a muscular 
body, consisting of four chambers or cavities^ each of which. 
has the power of contracting so as to empty itself of its 
liquid contents. The two principal cavities are called venr 
trides; their office is to despatch the blood through the 
arteries. Into the ventricles it is poured by tho auridei, 
each of which is a sort of ante-chamber to its corresponding 
ventricle, intended to receive the blood from the veins. 
Hence tho action of the heart is somewhat complicated. 
The blood, on returning from the lungs, passes into tho 
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left auricle, whence it flows into the lefi ventricle. Bj the 
contraction of the latter it is forced through the aorta to all 
parts of the body. Again collected by the veins, it is re- 
ceived by the rigM auricle, which discharges it into the 
rigM ventricle. Thence it is sent out to the lungs, and, 
after being purified, returns again to the left auricle, to 
pursue, without ceasing, the same unvarying course. It is 
kept in its proper path by a series of valves, which open 
freely in one direction, but effectually prevent any return 
current in the other. And this process is repeated, while 
life continues, from 70 to 80 times in a minute. At a few 
points in its course, as in the wrist, the arterial current 
may be felt; and the beating of the heart may not only be 
felt, but also occasionally heard. If, however, we could 
for a few momenta see with the bodily eye into the human 
frame, as with the microscope we see into the transparent 
frames of some of the simpler animals, a scene would be 
unveiled which would transcend our utmost imaginings, and 
which we cannot contemplate, even in thought, without a 
thrill. It is truly well for us that we ^' live, and move, and 
have our being," in One who is wiser and mightier than 
we. 

QUESTIONS FOB EXAMINATION. 

What caiues waste in the body, and how is it repaired? What is meant by 
assimilation ? Where does digestion commence ? What process does the food 
nndeiKO In the mouth? How is it conveyed to the stomach? Describe the 
stomach and its action. Whence comes the gastric juice? the bile? the pan* 
creatic juice ? In what form does the food leave the stomach ? In what form 
is It absorbed? and how? How is it conveyed to the blood? What is the use 
of the blood? What vessels convey it from the heart? Describe them. Where 
does It come into contact with the tissues? with the air? Wliat is the use of 
respiration ? Why is pure air necessary ? What vessels convey the blood l)ack 
to the heart ? Describe the heart itself, and its action. How often docs it beat? 
Is the circulation of the blood perceptible by the senses, and how f 
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THE HOPE OF HEAVEN. 

What is earQily rest or relaxation^ wMtl that release from 
toill after ivhich we so often sigh, but the faint shltdow^ of 
the saints' everlasting rest — the repose of eternal piiritj — 
the calm of a spirit' in which, not the tension of labour onlj^ 
but the strain of the moral strife with sin, has ceased — ^the 
rest of the sdul in Qbd. I What visions of earthly bliss' can 
ever — if our Christian faith be not a form — compare with. 
" the glory* soon to be revealed?" What joy of earthly re- 
union' wilJi the rapture of that hour' when the heavens shall 
yield our absent Lord to our embrace, to be parted from \xg\ 
no more for ^ver? And if all this' be not a dream and a fancy, 
but most sober truth, what is there to except this joyful 
hope from that law' to which, in all other deep joys, our 
minds are siibject? Why may we not in this case, too, 
think often, amidst our worldly work, of the home to which 
we are g5ing, of the true and loving heart that beats for lis, 
and of the sweet and joyous welcome' that awaits us there? 
And even when we make them not, of set purpose, the sub- 
ject of our th6ughts, is there not enough of grandeur in the 
objects of a believer's hope' to pervade his spirit at 1^11 times' 
with a calm and reverential joy? 

Do not think all this' strange, fanatical, impossible. If it 
do seem so, it can only be' because your heart is in the 
eajrthly hopes, but not in the higher and holier hopes — be- 
cause love to Christ' is still to you but a name — because you 
can give m5re ardour of thought' to the anticipation of a 
commg h6liday, than to the hope of heaven and glory ever- 
luting. N5, my friends ! the strange thing is, not that 
amidst the world's work' we should be able to think of our 
Home, but that we should ever be able to forget it, and the 
str&nger, sadder still, that while the little day of life is pass- 
ing — mSrning, noontide, evening — each stage more rapid 
than the last, while to mdny' the shadows are already fast 
lengthening, and the declining sun warns them' that ^' tho 
night is at h^nd, wherein no man can work," there should 
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bo those amongst usl whose whole th5aghts are absorbed in 
the business of the world^ and to whom the reflection never 
occurs! that soon ttey must go out into eternity^ without a 
friend — ^without a home I 

Caiud, 


THE DUIklB CHILD. 

She is my only girl,- 
I asked for her as some most precious thing; 
For all unfinished was love's jewelled ring 

Till set with this soft pearl. 
The shade that time brought forth I could not sec, 
So pure, so perfect, seemed the gift to be. 

Oh ! many a soft old tune 
I used to sing into that deadened ear, 
And suffered not the slightest footstep near. 

Lest she might wake too soon; 
And hushed her brother's laughter while she lay — 
Oh, needless care — I might have let them play I 

'Twas long ere I believed 
That this one daughter might not speak to me; 
Waited and watohed, God knows how patiently. 

How willingly deceived; 
Vain love was long the imtiring nurse of faith. 
And tended hope until it starved to death t 

Oh, if she oould but hear 
For one short hour, that I her tongue might teach 
To call me motlier, in the broken speech 

That thrills the mother's ear 1 
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Alas ! those sealed lips never may be stirrod^ 
To the deep music of that lovely word. 

My heart it sorely tries^ 
To see her kneel with such a reverent air 
Beside her brothers^ at their evening prayer; 

Or lift those earnest eyes 
To watch our lips^ as though our words she knew, 
Then move her own as she were speaking too. 

I've watched her looking up 
To the bright wonder of an evening sky. 
With such a depth of meaning in her eye. 

That I could almost hope 
The struggling soul would burst its binding cords. 
And the long pent-up thought flow forth in words. 

The song of bird and bee, 
The chorus of the breezes, streams, and groves. 
All the great music to which nature moves. 

Are wasted melody 
To her — the world of sound a tuneless void; 
While even silence hath its charm destroyed. 

Her face is very fair. 
Her blue eye beautiful, of finest mould 
Her soft white brow, o'er which, in waves of gold. 

Ripples her shining hair; 
Alas ! this lovely temple closed must be. 
For He who made it keeps the master-key. 

While He the mind within 
Should from earth's Babel-clamour be kept free. 
E'en that hb still small voice and step might be 

Heard at its inner shrine. 
Through that deep hush of soul, with clearer thrill ? 
Then should I grieve? — ^Oh, murmuring heart be Btill, 
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She seems to have a sense 
Of qwet gladness in her noiseless play; 
She hath a pleasant smile^ a gentle way. 

Whose voiceless eloquence 
Touches all hearts^ though I had once the fear 
That even her father would not care for her. 

Thank God 1 it is not so; 
And when his sons are playing merrily^ 
She comes and leans her head upon his knee^ — 

Oh ! at such times I know^ 
By the full eye^ and tone subdued and mild^ 
How his heart yearns o'er his silent child. 

Not of all gifts bereft 
E'en now — how could I say she did not speak ? 
TThat real language lights her eye and cheeky 

In thanks to him who left 
Unto her soul yet open avenues 
For joy to enter, and for love to use I 

And Qod, in love, doth give 
To her defect a beauty of its own: 
And we a deeper tenderness have shown, 

Through that for which we grieve; 
Tet shall the seal be melted from her ear — 
Yea, and my voice shall fill it — ^but not here. 

When that new sense is given. 
What rapture will its first experience be. 
That never woke to meaner melody 

Than the rich songs of heaven. 
To hear the full-toned anthem swelling round. 
While angels teach the ecstasies of sound. 

Anon, 
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ADVANTAGES OP STUDYINQ LATIN AND GREEK. 

[The Rev. Stdnet Smith was bom at Woodford in Essex. He was educated *t 
Winchester College, and afterwards at (hcford. Por half a centmy, he rendered 
himself consplcuotis as a political writer, a lecturer on *^Belles Lettres," a ciltie^ 
and a popular preacher. During his accidental residence in Edinburgh, the 
"Edinburgh Beview" was commenced under his auspices, but he had edited the 
first number only of that periodical when he removed to London. He, how- 
ever, continued for many years one of the most active contributors to that 
celebrated organ of Whig principles. He died in 1848.] 


Latin and Gr6ek are iiseful^ as tiiej inure ohildrexi to in- 
tellectual dlffi,culties^ and make the Ufe of a young student 
what it 6ught to be^ a life of considerable Id^bour. We d5 
not^ of course^ in§an to confine this praise ezcldsiyely to 
the study of Latin and Griek^ or suppose^ that bther diffi- 
culties might not be foundl which it would be useful to over- 
c6me ; but though Latin and Qreek\ have this merit in 
c5mmon with many arts and sciences^ still they hlive it ; 
and^ if they do nothing ^Ise, they at least secure a solid and 
vigorous application' at a period of life' which materially in- 
fluences all other periods. To go through the grammar of 
5ne language th6roughly, is of great use' for the m&tery of 
every 5ther grammar ; because there obt4ins^ through IlQ 
languages^ a certain an&logy to each other^ in their grammat- 
ical construction. liLtin and Gr6ek' have now mixed them- 
selves etymol6gically' with Wl the languages of modem 
Europe^ and with ndne more than our 5wn ; so that it is 
necessary to read these two tdngues' for 6ther objects than 
themsMves. 

The Ancient languages^ are^ as mere inventions — as pieces 
of mechanism — ^incomparably more beatitiful' than any of 
the m5dem languages of Europe ; their mode of signifying 
time and case by terminl.tions^ instead of auxiliary verbs 
and pdrticleS; would of itself stamp their superiority. Add 
to thisi the copiousness of the Gr^ek language, with the 
fkncy, hiirmony, and mlkjesty of its cdmpounds, and there 
are quite sufficient reasons' why the classics should be 
sttidied' for the beauties of language. Compared to th6m* 
merely as vehicles of thought and p&ssion, all m6dem 
languages are ddll, ill- contrived, and barbarous. 
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That a great part of the Scriptures' has come down to us 
in the Greek language' is of itsMf a reason, if all 6thers were 
wanting, why education should be planned' so as to produce 
a supply of Qihek scholars. 

The cultivation of style' is very justly made a part of edu- 
c?i.tion. Everything which is written' is meant either to 
pl6asel or to instriict. The second object' it is difficult to 
effect' without attending to the first; and the cultivation of 
style' is the acquisition of those mlea and literary habits' 
which sagacity anticipates, or experience shows' to be the 
most effectual means of pleasing. Those works are the b^st' 
which have longest stood the test of time, and pleased the 
greatest number of exercised minds. Whatever, therefore, 
our conjectures may be, we cannot be so siire' that the best 
modem writers' can afford us as good models as the Ancients; 
we cannot be certain' that they will live through the revolu- 
tions of the world, and continue to please in every climate, 
under every species of government, through every stage of 
civilization. The moderns' have been well taught by their 
meters ; but the time is hardly yet come' when the neces- 
sity for such instruction' no longer exists. We may still 
borrow descriptive power' from Tacitus; dignified perspicuity' 
from Livy; simplicity' from Caesar; and from Homer, some 
portion of that light and h§at' which, dispersed into ten 
thousand channels, has filled the w6rld' with bright images 
and illustrious thoughts. Let the cultivator of modem 
literature' addict himself to the purest models of tl^te' which 
France, Italy, and E'ngland could supply, he might still leara 
from Virgil to be majestic, and from Tibullus to be tender; 
he might not y^t look upon the face of nature' as Theocritus 
saw it, nor might he reach those springs of pathos' with 
which Euripides softened the hearts of his audience. In 
sh5rt, it appears to us' that there are so xakny excellent 
reasons' why a certain ntober of scholars should be kept 
up in this, and in every civilized country, that we should 
consider ^very system of education' from which classical 
education was excluded, as radically erroneous, and com- 
pletely absurd, Sydney Smith. 
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(JREECE. 


HeI \7li5 hath bent him 5'er the dead^ 

Ere the first day of death is fl6d^ 

The first ddrk day of D6thingness^ 

The I^tl of danger and distress 

(Before decay^s e£facing fingers^ 

Have swept the lines* where beauty lingers), 

And marked the mild' angelic air. 

The rltpture of repose that's th§re, 

The fixed, yet tender traits* that streak 

The languor of the placid cheek, 

A'nd — but for that sad shrouded eye. 

That f[res not, wins not, w^eps not, now ; 

A'ndl but for that chill, changeless brow. 
Where cold obstruction's Apathy 
AppUs the gazing mourner's heart. 
As if to him' it could impart 
The doom he dreads, yet dwells upon : 
Tes, but for th^se, and these alone. 
Some m6ments, ay, one treacherous hour. 
He still might doiibt the tyrant's power ; 
So f^r, so c^lm, so softly sealed. 
The first, \kst look* by death revealed ! 

Silch is the Aspect of this shore ; 

*Tis Greece, but living Greece no more 1 

So coldly sw^et, so deadly fdir. 

We start, for b5u1 is wanting there. 

H^rs' is the loveliness in death. 

That parts not quite' with parting breath ; 

But beauty, with that fearful bloom. 

That htie' which haunts it to the tbmh^ 

Expression's last receding riLy, 
A gilded h&lo* hovering round declLy, 
The farewell beam of feeling* past aw«iy! 
Spark of that flitme, perchance of heavenly birth. 
Which gllams, but w&rms no m6rel its cherished o^rth! 


Clime of the unforgotten brave I 

Whose land' from plMn to mountaln-cdvo 

Was Freedom's home^ or Gl6r/s grJive t 

Shrine of the mighty! c^a it be^ 

That this^ is all remains of thee? 

Appr5ach^ thou craven crouching slave : 

&j^ is not this Thermopylae ? 

These waters bluel that rdund you lave, 

Oh^ servile offspring of the frde — 

Pronounce what s^a^ what sh6re is this ? 

The gulf^ the rock of SMamis ! 

These scenes^ their story not unknown^ 

Arise^ and make agdin your 5wn ; 

Snatch from the ^shes of your sires 

The embers of their former f ires^ 

And h^ who in the strife expires^ 

Will add to theirs a name of fear^ 

That tyrannyl shall qulike to hear^ 

And leave his s6nsi a h5pe^ a fame^ 

They^ too^ will rather die than shame; 

For Freedom's brittle, once begun^ 

Bequeathed by bleeding sire to son. 

Though baffled oft^ is ever won. 

Bear witness^ Greece^ thy living pagc^ 

Att^t it^ many a deathless age ! 

While kings, in dusty darkness hid. 

Have left a nameless pyramid, 

Thy heroes, though the general doom 

Hath swept the column £rom their tomb, 

A mightier monument command, 

The mountains of their native llind ! 

Th^re points thy muse to stranger's eye 

The graves of th6se^ that cannot die 1 

Twere long to t^ll, and sad to trace. 

Each step from splendour to disgrace ; 

Enough — no fbreign foe could quell 

Thy soul, till from itsMf it fell ; 

Yhs ! 8^1f-abasementl paved the way 

To villain-bonds* and despot-sway. Bynoift 


214: F£EUKaS AT THE GRAVES OF THOSE WE LOVE. 


FEELINGS AT THE GEAVES OF THOSE WE LOVE. 

The grave of those we loVed — what a pMoe for meditation 1 
There it is* that we call up, in long review, the whole history 
of virtue and gentleness, and the thousand endearments 
lavished upon us — almost unheeded — ^in the daily intercourse 
of intunacy; there it is' that we dwell upon the tenderness, 
the solemn* awful tenderness, of the parting sc^ne. The bed 
of death, with all its stifled griefs — its noiseless attendance 
— ^its mute watchful assidmtics. The last testimonies of 
expiring love ! The feeble, fluttering, thrilling, oh, h5w 
thrilling 1 pressure of the h^ad. The last fond look of the 
glazbg e^e, turning upon us, even from the threshold of 
existence ! The faint, faltering Accents, struggling in 
deathl to give one m5re assmance of affection! 

Ay, go to the grave of buried love, and there* meditate ! 
Th^re settle the account with thy conscience, for every past 
benefit unrequited — every past endearment unregarded — of 
that departed being, who can n^ver, never, nbver return, to 
be soothed by thy contrition ! If thou art a child, and hast 
ever added a sorrow to the soul, or a furrow to the silvered 
brow of an aflectionate parent, — ^if thou art a husband, and 
hast ever caused the fond bosom* that ventured its whole 
happiness in thy arms, to doubt one moment of thy kind- 
ness, or thy truth,— tf thou art a friend, and hast ever 
wronged in thought, or Word, ot d§ed, the spirit that gener- 
ously confided in thee, — if thou art a 15ver, and hast ever 
given one unmerited p^ng* to that true heart which now 
lies cold and still beneath thy f§ot, — then be silre* that 
every unkind l5ok, every ungracious word, every ungentle 
dotion, will come thronging back upon thy memory, and 
knocking dolefully at thy soul; then be silre* that thou wilt 
lie down, sorrowing and repentant on the grdve, and utter 
the unheard gr6an, and pour the unavailing t^ar — ^m.ore 
d^ep, more bitter, because unheard, and unavailing. 

Then weave thy chaplet of flowers, and strew the beautiea 
of nature about the gi'^ve; console thy broken spirit, if 
thou canst, with these tender, yet futile tributes of regret; 
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but take warningl by the bitterness of this thy contrite 
affliction over the dekd, and henceforthi be Inore faithful 
and affectionate* In the discharge of thy duties to the liviDg, 

Washington Irving. 


MARK Antony's oration over the. dead body of 

C^SAR. 

Friends^ Rbmans^ countrymen, lend me your earB. 

I come to bury CaBsar, not to praise him. 

The evil that men dol lives after them; 

The good' is oft interred with their b5nes; 

S5 let it bei with Caesar 1 Noble Brutus' 

Hath told you' Caesar was ambitious: 

If it were so^ it was a grievous faulty 

And grievously' hath Caesar answered it. 

Here, under leave of Brutus' and the ve^st — 

For Brutus' is an h5nourable man. 

So are they Ml, Ml honourable men — 

Come I to speak' in Caesar's funeral. 

He was my friend, faithful and just to mc; 

But Brutus says' he was ambitious; 

And Brutus' is an honourable man. 

He hath brought many captives home to Rome, 

Whose ransoms' did the general c5ffers fill; 

Did this in Caesar seem ambitious ? 

When' that the poor have cried, Caesar' hath w5pt; 

Ambition' should be made of sterner stuff; 

Tet Brutus says' he was ambitious; 

And Brutus' is an honourable man. 

Tou Ml did see that, on the Ltipercal, 

I thrice presented him' a kingly cr6wD, 

Which he did thrice' refuse. Was this ambition ? 

Yet Brutus says' he was ambitious; 

And, siire, he is an h5nourable man. 

I sp^ak not' to disprove what Brutus spoke^ 

But here' I am to speak' what I do know. 
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You ^ did love him once; not without cause: 
What cause withh6lds you then' to moarn for him ? 
O judgment ! thou art fled to brutish b^asts^ 
And m6n' have lost their reason! Bear with me; 
Mj he^l is in the coffin there with Caesar, 
And I must paused till it come biu$k to me. 


If you have tears, prepare to shed them now. 

You ^11 do know this mantle; I remember 

The first time I ever Caesar put it on; 

Twas on a summer's evening in his tent, 

That day! he overcame the N^rvii. 

Look ! in this place' ran Cassius' dagger through; 

See what a rent' the envious Casca' made; 

Through this! the well-beloved Brutus' stabbed; 

And, as he plucked his cursed steel away, 

Mdrk' how the blood of Caesar' followed it ! 

As rushing out of d5ors, to be res6lved 

If BrutusI so unkindly knocked or n5. 

For Brutus, as you know, was Caesar's angel: 

J^dge, oh ye gods I how dearly Caesar loved him ! 

This' was the most unkindest cut of all; 

For when the noble Caesar' saw him stab. 

Ingratitude, more strong than traitors' arms. 

Quite vlUiquished him; then' bdrst his mighty heart; 

And, in his ml.ntle' mufiiing up his face. 

Even at the base of Pompey's stiitue. 

Which all the while ran blood, great Caesar' fell. 

0| what a fall was there, my countrymen ! 

Then 1, and yoti, and all of us, fell down; 

^Vhilst bloody treason' flourished 5ver us. 

0, n5w you weep; and, I perceive' you feci 

The dint of pity; these' are grkcious drops. 

Kind Eouls ! what I w^op you when you but behold 

Our Caesar's vesture wounded? — look you hftre ! 

Here is himself — ^nitoed, as you see, by triiitors. 
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G6od friends f sweet friends ! let me not stir you up' 

To such a sudden flood of mutiny; 

They I that have done this deed' are hbnourable. 

What private griefs they have^ alas ! I know not^ 

That made them d5 it; they are wise and hbnouiablc^ 

And will^ no doubt^ with reasons itnswer you. 

I c5me not^ friends^ to steal away your hearts; 

I am no orator^ as Brutus is^ 

But^ as you know me 411^ a pl4in' blunt mdn^ 

That loves his friend; and that' they know full well' 

That gave me public leave' to sp^ak of him; 

For I have neither wit^ nor words^ nor worthy 

A ction, nor utterance^ nor the power of speech^ 

To stir men's bl5od; T' only speak right 5n. 

I tell you that' which you yourselves do know; 

Show you sweet Caesar's wounds, — p5or, poor, dumb mouths I 

And bid th^m speak for me. But were I Brutus, 

And Brutus A'ntony, there w5re an Antony' 

Would ruffle up your spirits, and put a tbnguc' 

In every wound of Caesar, that should move. 

The stdnes of Rome' to rise and mutiny. 

SUAKSPEARIS. 


MATTER AND FORCE. 


Atom, (a, tetnno, Q.) a jmrtlde so small 
thai it cannot bo divided. 

Attraction, {ad, traKo^Jj.) Irit. a draw- 
ing to. 

Cohegion, (con, haereo, L.) Lit. a stick- 
ing together. 

Compressible, {con, premo, L.) capable 
of being compressed, or reduced by 
pressure into less bulk. 

Contraetibili^. (con, traho, L.) capacity 
of being contnoted. or reduced into 
less bulk, as by cold. 

Density, {densus, L.) compactness, or 
cloeeness of constituent particles. 

DOatabilitu, (dis, lotus, L.) capacity of 
being enlarged. 

DivMls, in&visible, dioisihility, {di- 
vide. E., dif/ido, L.) 

Equilwriwn, [dsqaus, libra, L.] 

extension, (e^, tenda, I«J 


Friction, (frico, L.) Lit. rubbing ; the 
resistance to a body moving on 
another, from the roushnessof their 
surfaces. 

Gravity, [gravis, L.) Hence also ffravi- 
taUon. 

ImpenetrdbilUy. {in, penetro, L.) Lit. 
incapability of being penetrated or 
pier^d. 

Inertia, (iners, L.) Lit. inactivity. 

Mechanics, (tneeAan^ Q.) the science of 
force and motion : liL the science of 
contoivances or machines. Hence 
also mechanical, machine, madanery, 
iTiecJianic (=artizan). mechanism. 

MolectUe, {moles, L.) the smallest par- 
ticle of matter, an atom; lit. a little 
mass. 

Pore, (poros, G.) a small openinjir. 
Jieuce porous, porosity 


218 PROPERTIES OF HATTER. 

PEOPEETIES OF MATTER. 

Our senses make us acquainted with an immense variety- 
of substances^ existing around us in different forms^ and 
acting in many ways upon one another. There are the 
solid rocks^ the liquid ocean^ and the gaseous atmosphere; 
the hard diamond^ and the soft clay; the odours of flowers, 
the dew-drops on the grass^ the damp, raw mist which en- 
velops our Scottish hills, the eternal snow upon the Alps, 
and the burning lava of Etna and Vesuvius. All these, 
and the hundreds of other substances which our senses re- 
veal to us, are included under the general name of matter. 
The stones are matter, the stream is matter, the cloud is 
matter, the atmosphere itself is matter. Every object, in 
short, which we can perceive by any of our senses, is com- 
posed of matter, or, in other words, is a material object. 
There is within us something that is not material, a living, 
thinking, yet unseen beings to which we give the name of 
soul or spirit. And we are taught in Scripture that there 
are other spirits, whom we perceive not, though they may 
be near us; nay more, that God himself, the Creator of 
all, is not a material, but a spiritual Being. The word 
matter, then, is opposed to spirit; the word material, to 
spiritual 

There are certain properties which distinguish matter in 
all its various forms; these are called its general properties. 
The first and most obvious is, that matter occupies space, 
or, to use the scientific term, that it possesses the property 
of eoctension. This seems scarcely to need explanation. It 
implies lengthy hreadtJi, and depth or heigJU; for depth and 
height are manifestly the same, only that depth is measured 
from the top of an object downwards, and height from the 
bottom upwards. Extension implies also shajpe or figure, 
which is determined by the three dimensions already re- 
ferred to. 

Since matter always occupies a certain space, whether 
more or less, it is natm-al to infer, that two substances can- 
not occupy the same space at the same time. Experieuco 
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proves that this inference is correct. Let the hand, for 
example, fee plunged into a glass of water, the water will 
be displaced, and will rise in the glass liiglier than it was 
before. If the glass be full before the hand is introduced, 
a portion of the water will run over. The water resigns 
its place to the solid body, and seeks a new position, but 
the two do not at the same time occupy the same space. 
Even so is it when a nail is driven into a piece of wood. 
Little pores OT interstices exist between tlie woody particles, 
and the nail makes room for itself by squeezing these par- 
ticles more closely together. The wood is accordingly dis- 
placed from the space which the nail now occupies. Air 
itself is able to prevent any other substance from occupying 
tbe same place with it. If a cup or glass be plunged into 
water with its mouth downwards, so as to be completely 
submerged, the air it contains, having no means of escape, 
will keep the water from filling it. This may be easily 
proved by sticking a little bit of paper on the bottom of 
the glass inside, which will be found quite dry when the 
glass has been withdrawn from the water. It is upon this 
principle that diving-bells are constructed. It is equally 
true, then, of all kinds of matter, solid, liquid, or gaseous, 
that the space which is occupied by one substance cannot 
at the same time be occupied by another. This property 
is generally, though not very correctly, called impenetra- 
hility. 

It is to be particularly observed, that, when a nail is 
driven into wood, the woody particles surrounding it are 
crushed into less space than they filled before. So also, 
in the experiment just described, of plunging an inverted 
glass into water, it is found that the water, though it does 
not fill the glass, rises in it to a certain extent. The air 
in the glass is compressed into a smaller space than it 
originally occupied, and its bulk becomes less and less, as 
the glass is pressed deeper and deeper into the water. 
Here, then, we have examples of another property of mat- 
ter, aymp-essiUUttj, Air possesses this property in a high 
degree, wood in a lower degree, and some other substances 
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in a lower degree still; but there ia good reason to believe 
that everything material is more or less compressible. 

The dimensions of a body are affected by heat as well as 
by pressure. Bars of metal alternately heated and cooled, 
will alternately expand and contract. The blacksmith 
takes advantage of this in fitting the iron rim to a wheel. 
He puts on the rim when expanded by heat^ so that, grad- 
ually contracting as it cools, it holds the wood-work with 
a firm grasp. Liquids also expand under the influence of 
heat, and contract when exposed to cold, and the same 
phenomena are exhibited by gases in a much higher de- 
gree. Putting out of view^ therefore, a few exceptional 
cases, it may be said generally, that matter, in all its forms, 
possesses the properties of dilatahility and contracttbUUif, 
Hence the substances around us are constantly swelling 
and contracting under the vicissitudes of heat and cold. 
They grow smaller in winter, and dilate in summer. They 
sweU on a warm day, and contract on a cold one. Even 
our own bodies are not altogether exempt from these 
changes, but the effects of temperature on them involve a 
good deal more than mere contraction and expansion. 


PROPERTIES OF MATTER— CONTINUED. 

Several of the properties of matter mentioned in last 
lesson, seem to depend on one which has also been already 
referred to, viz., its jporosity. It scarcely admits of doubt 
that all bodies are composed of incredibly minute particles 
or molecules^ between which there are little spaces called 
poreSf capable of enlargement and diminution. In other 
words, every kind of matter is more or less porous, and by 
increasing or dimiDishiug its porosity it may be dilated or 
compressed. Closely connected with porosity is another 
property called density. It is important that this term 
should be well understood. One substance is more dense 
than another, if a given bulk of the former contains more 
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matter^ or (which is practically the same thing) toeighs more 
than the same bulk of the latter. Hence the density of a 
substance is increased by compression or contraction^ and 
diminished by dilatation. In ordinary cases^ density is 
measured by weight; what weight itself is, will appear in a 
subsequent lesson. 

Another remarkable property of matter is its divisihility. 
A lump of marble may be ground into a fine powder, but 
each grain is still a mere block of marble, capable of further 
division, if instruments could be found fine enough to divide 
it It is a curious question, whether there is, in matter 
itself, any necessary or absolute limit to this process. The 
general opinion is, that the molecules already spoken of 
are ultimate and indivisible. We are able, by artificial 
means, to reduce some kinds of matter, especially the 
metals, to particles of surprising minuteness; but we seem 
to be still very far from the point, if there really be such a 
point, beyond which no further subdivision is possible. It 
is needless to state in figures the immense number of parts 
into which a small quantity of gold, for example, may be 
divided. '^ A million '' is easily said, but the idea of a 
million of objects, or of the millionth part of an ounce of 
gold is not so easily realized. When, therefore, we have 
learnt that it is possible to divide an ounce of gold, not 
into a million of parts only, but into hundreds of millions, 
we may well ponder with amazement the stupendous fact, 
but we shall utterly fail to form any adequate conception of 
its meaning. The mind is overwhelmed by the contempla- 
tion of so great a number. Tet each of the parts thus ob- 
tained is visible to the naked eye, and retains all the essen- 
tial qualities of the largest masses of the same metal. 

Foremost in importance among the properties of matter, 
at least in the study of mechanics, is that known as inertia. 
Every material body must be either at rest or in motion. 
Now mertia consists in this, that, if a body be at rest, it 
cannot put itself in motion, and if it be in motion, it can- 
not change that motion nor reduce itself to rest. The first 
of these two statements, namely, that a body at rest cannot 
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of itself begin to move, will be at once understood and 
agreed to. But the truth of the second is not so obyious. 
It does seem^ at first sight^ that matter is more inclined to 
rest than to motion; for^ if we roll a stone along the surface 
of the ground, it gradually moyes more and more slowly, 
till at last it stops altogether. It would be a great mistake, 
however, to suppose that the stone stops in virtue of any 
power of its own. If the ground is made level, and the 
stone round and smooth, it will roll longer and farther, and 
on a sheet of ice longer and farther still. It appears^ then^ 
that the fricti(m, as it is called, arising from i^e roughness 
of the stone itself, and of the surface on which it moves, 
tends to stop its motion. Besides, even if there were ne 
friction, the stone has to move through the air, making 
way for itself as it goes by the displacement of that fluid; 
this also retards its progress, and would at length bring it 
to a state of rest. Friction, then, and the resistance of the 
air, are among the influences which oppose the continuance 
of motion in all bodies near the earth's surface, and the 
effect of their operation is so constant and so graduaJ, that 
we are apt to think moving bodies stop of their own accord. 
But it is only living bodies whibh have any such power. 
Nay more, it is not easy nor safe for even a living body, 
when in rapid motion, to stop suddenly. TVhen a man 
leaps from a railway carriage in motion, his body retains, 
in virtue of its inertia, all the progressive motion which it 
had in common with the carriage. But no sooner do his 
feet touch the ground, than their motion is suddenly ar- 
rested, and the rest of his body, having still a tendency to 
go on, falls in the direction of the train's motion, and with 
a violence proportional to its speed. The same effect will 
be felt, though in a less degree, in leaping from an ordinary 
gig or cart. 

We cannot, it is true, prove by actual experiment that a 
moving body has no inherent tendency to stop, because we 
cannot get rid of disturbing influences. But we have the 
strongest reasons for believing that, if these were removed, 
a motion once begun would continue for ever in the sapae 
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direction, and at the same rate. In the heavens we have a 
vast mechanism whose movements cannot be explained on 
any other supposition. The planets, and other celestial 
bodies, removed from all the casual obstructions and resist- 
ances which are unavoidable on the surface of the earth, 
roll on in their appointed paths with unerring regularity, 
preserving imdiminished all that motion which they received 
at their creation from the Hand that launched them into 
space. 


l^ATIJBB AND EFFECTS OF FOROB. 

A BODY at rest, if not disturbed, will remain at rest for ever; 
a body in motion, if not disturbed, will move on for ever at 
the same rate, and in the same straight line. It has been 
explained that this passive indifference to rest or motion ie 
what we mean by inertia. But, in the bodies airound us, 
we see no such unbroken rest, and no such uniform motion. 
Many of them are observed beginning to move from a state 
of apparent rest, and the motion of others is ever changing 
both in direction and rapidity. A stone projected from 
the hand along a level surface is gradually stopped, as we 
have seen, by friction and the resistance of the air wMch 
it must displace. If it be thrown upwards, it very soon 
ceases to rise, and then falls again. But why does it faD ? 
Or, why does it not fall upwards, instead of downwards ? 
If, owing to its inertia, it has no power to change its motion, 
how is that motion changed into an opposite motion ? The 
planets, as was stated in last lesson, roll on unceasingly, 
yet even they do not move always in the same direction. 
Their speed remains on the whole undiminished, yet it too 
is ever changing. How, we may well ask, are such facts to 
be explained ? 

As a first step towards the answer to these questions, 
and to many other questions such as these, it is obvious, 
that there must be, in all such oases, some power or influence 
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at work^ by whose operation the inertia of the moving 
bodies is counteracted. As the rolling stone is retarded by 
friction, so the ascending stone mnst be stopped and polled 
down again by some power acting upon it. It could not 
fall of its own accord. So also^ the planets must be drawn, 
by some other influence^ out of the straight line in which 
inertia would make them move. Now, every such influ- 
ence^ everything which counteracts the inertia of matter, 
which sets a body in motion, or has a tendency to set a 
body in motion, which stops a moving body, or alters its 
motion, or tends to alter it, either in direction or velocity — 
every cause which produces any of these effects, is called a 
FOBCK. Force, then, is intimately connected with motion, 
for, whenever a force acts, motion is the natural result. It 
does not follow, however, that every force really does pro- 
duce motion, because some other force or forces may coun- 
terbaUnce it. Forces which thus counterbalance, and, as 
it were, destroy each other, arc said to be in equilibrium. 
But, it is to be particularly observed, that every force 
would produce motion, if nothing else interfered. When 
forces are not in equilibrium, motion must necessarily 
ensue. 

The different kinds of force, the laws which regulate 
their action, and the effects which they produce, form the 
subject of a group of sciences, which are all included under 
the general name of Natural Philosophy,* It is to these 
sciences that we must look for an explanation of the various 
motions which we see around us. They tell us why a stone 
falls while a balloon rises; why the planets move in orbits 
nearly circular; why the thunder rolls; why the tide ebbs 
and flows; and (to come to the works of man) bow the 
steam-engine is able, like a living creature, to pull its enor- 
mous load, or the electric telegraph to convey the thoughts 
and commands of men, with lightning speed, to the re- 
motest comers of the earth. 

• Or M^duuiical Phllofiophy. 
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THE VARIOUS KINDS OF FORCE. 

Forges are of different kinds. That which seems to require 
least explanation^ and from which^ probably^ our first ideas 
of force are derived, is the muscular jxnver of living animals. 
A man can produce a certain mechanical effect, varying ac- 
cording to his strength ; a horse produces a greater effect, 
and an elephant a greater still. This will be at once and 
easily understood. 

One kind of force has been already mentioned, which has 
rather a passive influence in retardhig and destroying mo- 
tion, than any active power to produce it. This is friction. 
It ceases to act where there is equilibrium, but is of very 
great importance in all mechanical problems in which motion 
is involved. Without it a railway train could not move for- 
ward at all ; the engine wheels, in their revolution, would 
slip on the rails. Without it even walking would be im- 
possible. Indeed, we find it difficult and unsafe to walk 
wherever there is much less than the usual amount of fric- 
tion, as, for example, on a sheet of ice. 

SecUy majinetismf and electricity also produce motion, and 
so far fall within the domain of mechanical science. But by 
far the most important of all the forces with which that 
science has to deal, is one which, manifesting itself in various 
forms, receives in all the general name of attraction. There 
is a mutual attraction between particles in close contact, 
which causes them to cohere into a lump or mass of greater 
or less consistency. This is sometimes called cohesion, or 
the attraction of cohesion. It is obviously a force of the 
greatest consequence, for, if it ceased to operate, every ma- 
terial object would crumble to atoms. But it does not pro- 
duce perceptible motion, for it acts only when the particles 
are, or appear to be in contact. On the other hand, the 
aUradMm of gravitation, a force which binds together bodies 
far distant from each other, is the cause of all the most 
stupendous motions with which we are acquainted. It guides 
the moon in her course round the earth, and the earth itself 
in its annual circuit round the sun. Its influence extends to 
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all the other worlds that compose the universe^ and gives to 
each its proper place and motion. And yet^ how strange to 
think that it is the very same force which makes a stone fall 
to the ground I 

The effects of this great universal principle must be more 
minutely examined. Every particle of matter in the universe 
attracts every other with a certain force. In shorty every 
particle of matter^ though utterly destitute of any power to 
set itself in motion^ is endowed with a power^ the tendency 
of which is to set in motion every other particle. The 
farther removed two particles are from each other^ the less 
is this attraction between them. And here is a point which 
it is absolutely necessary to understand* If at a distance of 
one foot two particles attract each other with a certain force, 
then^ at a distance of two feet^ their attraction wiU be^ not 
one-half^ but only one-fourth of what it was before. At three 
feet^ it will be only one-ninth, at four feet, one-azteenth, 
and so on. This relation between the distance of two bodies 
and the force of their attraction, is expressed as follows :*-* 
'* Attraction varies inversely as iJt/e sguare of the distance hetween 
ihe attracting bodies" Such is one great law of attraction, 
and there is another no less important. Since every particle 
of matter in a body exerts an attraction independently of the 
rest, it follows that the total attraction which any body 
exerts, being made up of the separate attractions of its par- 
ticles, mtist he proportional to its mass, that is, to the quantily 
of matter which it contains. The earth, for example, attracts 
the moon with a certain force, which would be twice as great 
if the quantity of matter in the earth were doubled. But 
farther, the earth attracts every particle of the moon inde- 
pendently of the rest, so that the total force which it exerts 
upon the moon must be proportional to the moon's mass, as 
well as to its own. The moon, in its turn, attracts the earth 
with a force also proportional to their respective masses^ 
and, therefore, exactly equal to the earth's attraction upon 
it. Hence we have the second law of attraction-—^' 21»e 
mutual attraction of ttvo bodies is pn)pofiional to their 
masses" 
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We are now in a position to understand why a stone^ 
tlirown into the air, soon falls again. Obviously, because 
the great mass of the earth exerts a strong attraction upon 
it. It is no doubt true that this attraction is mutual, that 
the stone, in its turn, attracts the earth with an equal force, 
and accordingly we might expect to see the earth rising to 
meet it as it falls. But it must be remembered that the 
space through which the earth moves, in obedience to this 
attraction, is small in proportion as the earth itself is large. 
Hence it is imperceptible. 

The attraction of the earth, generally spoken of as gravity y 
acts powerfully on all terrestrial objects. By it our houses, 
our goods, our cattle, and even our own bodies, are made 
to rest firmly on the ground, instead of flying off into empty 
space. But for it, bodies would have no weight, for their 
weight is simply the force with which the earth attracts 
them. Thus, as if by an invisible chain, held by an invisible, 
but Almighty hand, we are bound to the world given us for 
a habitation ; and not only so, but the whole frame of nature 
is linked together by the same all-pervading influence, by 
which also the motions of all its parts are directed and con- 
trolled. 

QTTBSTIONS FOR BXAMINATIOK. 

What !s matter f What is its opposite f Kame some of the general properties 
of matter. What is meant by impenetrability? Give an example of impene- 
trability in liquids, in gases, In solids. Explain compressibility, dilatabUity, 
contractibility. Oire examples of each. On what other property do these last 
mentioned properties depend ? Expiahi the term density. Is matter supposed 
to be infinitely divisible ? Is there any practical Umit to Its divisibility, and if 
so, vliat is it ? In wliat class of substances has artificial division been carried 
farthest? Give an example. What is meant by inertia? Why does a rolling 
stone stop? Give an example of Inertia as it effects living bodies. What 
counteracts Inertia ? What are the several effects which a force may produce? 
When does it not produce motion ? What is the subject of Natural Philosophy? 
Give examples of different Idnds of force. Of what use is friction ? What is 
cohesion ? Of what use is it ? What is the attraction of gravitation ? How is 
it affected by distance? by mass? Mention some of its effects at the earth's 
surface, and in the heavens. 
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HUMAN LIFE. 

[3aii(7£L Bogxbs. a distinguiahed poet, was born near London in 1762, and died 
In 1855. He was trained as a l)anker, which profession he continued to parBoe 
through Ufe. His writings are remarkable for elegance of diction, parity of 
taste, and beauty of sentiment His larger works are, "llie Pleasures of 
Memoiy," "Human Life," "Columbus," and "Italy."] 

The lark has sung his carol in the sky ; 

The bees have hummed their noontide lullaby ; 

Still in the vale the village-bells ring round^ 

Still in lAewellyn-hall the jests resound; 

For now the caudle-cup is circling there^ 

Now^ glad at hearty the gossips breathe their prayer^ 

And crowding stop the cradle to admire 

The babe^ the sleeping image of his sire. 

A few short years — and then these sounds shall liail 
The day again^ and gladness fill the vale ; 
So soon the child a youth^ the youth a man^ 
Eager to run the race his fathers ran. 
Then the huge ox shall yield the broad sirloin ; 
The ale, now brewed, in floods of amber shine; 
And basking in the chimne/s ample blaze, 
'Mid many a tale told of his boyish days. 
The nurse shall cry, of all her ills beguiled, 
'^ 'Twas on these knees he sat so oft and smiled." 

And soon again shall music swell the breeze ; 
Soon, issuing forth, shall glitter through the trees 
Vestures of nuptial white ; and hymns be sung. 
And violets scattered round ; and old and young, 
In every cottage-porch, with garlands green. 
Stand still to gaze, and, gazing, bless the scene ; 
WhHe, her dark eyes declining, by his side 
Moves in her virgin veil the gentle bride. 

And once, alas f nor in a distant hour, 
Another voice shall come from yonder tower ; 
When in dim chambers long black weeds are geon. 
And weepings heard wher« only joy has been ; 
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When by his children borne^ and from his door 

Slowly departing to return no more^ 

Ho rests in holy earth with them that went before. 

And such is human life ; — so gliding on^ 
It glimmers like a meteor^ and is gone ! 

BOGERS. 


THE VOICB OF THE SHELL. 

I have seen 
A curious child^ who dwelt upon a tract 
Of inland ground, applying to his ear 
The convolutions of a smooth-lipped shell ; 
To which, in silence hushed, his very soul 
Listened intensely ; and his countenance soon 
Brightened with joy ; for murmurings from within 
Were heard— -sonorous cadences ! whereby. 
To his belief, the monitor expressed 
Mysterious union with its native sea. 
Even such a shell the universe itself 
Is to the ear of Faith ; and there are times, 
I doubt not, when to you it doth impart 
Authentic tidipgs of invisible things ; 
Of ebb and flow, and ever-during power ; 
And central peace, subsisting at the heart 
Of endless agitation. Wordsworth. 


THE VISION OF MIBZA. 

On the fifth day of the moon, which I always keep holy, 
after having w^hed myself and offered up my morning de* 
votions, I ascended the high hills of Bagdad, in order to 
pass the r^st of the dayl in meditation and prayer. As I 
was airing myself on the tops of the motintains, I fell into 
a profound contemplation' on the vanity of human life; and 
passing from one thought to another, ^^Silrely," said I, 
^ m^ is but a shadow, and life' a dr^m." Whilst I was 
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thus m6ang, the Genius who haunts the mountsdn' ckme to 
me^ and; taking me by the h^nd^ said^ urith a look of com- 
passion and a&bilify^ ^^ Mirza^ I have he&d ihee in thy 
soliloquies; fbllow me." 

He then led me to the highest pinnacle, and placing me 
on the top of it, '' Cast thy eyes ^tward," said he, '^ and 
tell me what thou s^st." ^^ I s^," said I, " a huge valleyl 
and a prodi^ous tide of w4ter roUing throi^h it." ^^ The 
valley that thou seest," said he, ^^is the Yale of Misery^ 
and the tide of water that thou seest' is p£rt of the great 
llde of Eternity." ''What is the r^son/' said I, ''that 
the tide that I see* rises out of a thick mist at 6ne end, and 
again loses itselfl in a thick mist at the 5ther?" " What 
thou seest," said he, "is that portion of Eternity' which is 
called time, measured out by the stin, and reaching from 
the beginning of the w6rldi to its consummation. Examine 
now this sea, and tell me^ what thou discbverest in it." "I 
see a bridge," said I, " standing in the midst of the tide." 
"The bridge thou seest," said he, "is human life; consider 
it attentively." Upon a more leisurely survey of it, I found 
that it consisted of threescore and ten entire arches^ with 
several br5ken arches, which, added to those that were 
entire, made up the number about a hundred. As I was 
counting the irches, the Genius t61d me' that this bridge 
consisted at first of a thoiisand arches, but that a great 
flood swept away the r6st, and left the bridge in the ruinous 
condition I now beheld it. "But tell me further," said he, 
"what disc5verest thou on it." "I see multitudes of p6ople 
passing 5ver it," said I, " and a black olotidi hanging on 
each ^nd of it." As I looked m6re attentively, I saw several 
of the passengers dropping through the bridge' into the 
great tide that flowed undem^th it; and upoA fort&er ex- 
amination, perceived there were innumerable tr&p-doora 
that lay concMed in the bridge, which the passengers no 
sooner tr6d upon' than they fell through them into the tide^ 
and immediately disappeared. These hidden pitfalls' were 
set very thick at the entrance of the bridge, so that throngs 
of people* no sooner broke through the dotidl than many fill 
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into tbem. They grew thinner towards the middle^ but 
mnltiplied and lay cl6ser togetherl towards the end of the 
firches that were entire. There were indeed E6me persons^ 
bnt theur number was very small^ that continued a kind of 
hobbling m&rch' on the broken Ikrohes^ but fell throtigh' one 
after an6ther^ being quite tired and spdnt' with so long a wMk. 
I passed some time' in the contemplation of this won- 
derfd strdoture^ and the yariety of 6bjects which it pre- 
sented; and as I l6oked, my heart was filled with a deep 
melancholy. ^'Mhs/' said I, ^^m&n' was made in vMnl 
How is he given away to misery and mortality !'' The 
Genius^ being moved with compassion towards me^ bid me 
quit so uncomfortable a prospect. ^^ Look no m5re/' said 
he^ ''on mdn in the first stage of his existence^ in his setting 
otit for eternity; but cast thine 'eye on that thick mist' into 
which the tide bears the several generations of mortals that 
flkll into it." I directed my sight* as I was Ordered^ and 
(whether or no the good GSniusi strengthened it with any 
supemlitural force^ or dissipated part of the misti that was 
before too thick for the eye to penetrate) I saw the valley 
opening at the further end^ and spreading forth into an im- 
mense 6cean^ that had a huge rock of MamantI running 
through the midst of it, and dividing it into two equal plUrts. 
The clotids still rested on 5ne half of it, insomuch* that I 
could discover nothing in it; but the 6ther appeared to me 
a vast 5cean* planted with innumerable islands^ that were 
covered with fruits and fl6wers, and interwoven with a 
thousand little shining s^' that ran am5ng them. I could 
see persons! dressed in glorious h^its, with garlands upon 
their heads, passing among the trOes, lying down by the 
sides of fountains, or resting on beds of flbwers; and could 
hear a confused harmony of ringing birds, falling waters, 
human v6ices, and musical instruments. Qladness gr§w in 
me* upon the discovery of so delightful a scene. I wished 
for the wings of an ^le* that I might fly aw&y* to those 
happy seats. But the Qenius t6ld me* that there was no 
passage to them, except through the gates of dedth' that I 
saw opening every m6ment upon the bridge. 
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^The islands/ said he^ ^^that lie so fresh and green bo- 
fore ihee^ are the mansions of good men after death^ who, 
according to the degree and kinds of virtae in which they 
exo^ed^ are distribpted among these several islands^ which 
abound wiUi pleasitresl smtable to the relishes and perfec- 
tions of those' who are settled in them; every island is a 
paradise^ accommodated to its respective inhabitants. Arc 
not th^^ O Biirza^ habitations worth contending for? 
Does Life appear miserable^ that gives thee opportunities of 
earning such a reward? Is Death to be feared^ that will 
convey thee to so happy an existence ? Think not' man 
was made in vam^ who has such an eternity reserved for him." 

I gazed with inexpressible pleasure' on these happy islands. 
At l^ngth^ said I: ^^Show me now^ I beseech thee^ the 
secrets that lie hid under those dark clouds which cover the 
ocean' on the other side of the rock of adamant." The 
Genius making me no answer^ I turned about' to address 
myself to him' a second time^ but I found' that he had Ihft 
me. I then turned again to the vision' which I had been so 
long contemplating; but instead of the rolling tide^ the 
arched bridge^ and the happy islands^ I saw nothing but 
the long hollow valley of Bagdad^ with bxeu, sh^p^ and 
camels' gr^ng upon the ades of it 

Addisost. 


THE VOICE AND PEN. 

Oh I the orator's Voice is a mighty power 

As it echoes from shore to shore — 
And the fearless Pen has more sway o'er men, 

Than the murderous cannon's roar. 
What burst the chain far o'er the main^ 

And brightens the captive's den? 
Tis the fearless Voice and the Pen of Power—- 

Hurrah I for the Voice and Pen I 

Hurrah! 

Hurrah I for the Voice and Pen I 
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The tyrant knaves who deny our rights. 

And the cowards who blanch with fear« 
Exclaim with glee, '' No arms have ye — 

Nor cannon, nor sword^ nor spear I 
Your hills are ours; with our forts and towers 

We are masters of ];p6unt and glen." 
Tyrants, beware ! for the arms we bear * 

Are the Voice and the fearless Pen ! 

Though your horsemen stand with their bridles in hand, 

And your sentinels walk around — 
Though your matches flare in the midnight air. 

And your brazen trumpets sound; 
Oh ! the orator's tongue shall be heard among 

These listening warrior men; 
And they'll quickly say, " Why should we slay 

Our friends of the Voice and Pen ? " 

When the Lord created the earth and sea. 

The stars and the glorious sun, 
The Godhead spoke, and the universe woke— 

And the mighty work was done ! 
Let a word be flung from the orator's tongue, 

Or a drop from the fearless Pen, 
And the ch^s accursed asunder burst. 

That fettered the minds of men I 

Oh ! these are the swords with which we fight. 

The arms in which we trust; 
Which no tyrant hand will dare to brand 

Which time cannot dim or rust I 
When these we bore, we triumphed before— 

With these we'll triumph again; 
And the world will say, " No power can sUy 

The Voice and the fearless Pen ! " 

Hurrah! 

Hurrah t for the Voice and Pen ! 

D. F. McCarthy. 
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EFFECTS OF MAOHINEBT. 

FouB hundred years ago^ all the books in use were written 
with pen and ink^ and the labour of making a book was yery 
great indeed. Books were also very expensive^ for the writers 
of them — scribes^ as they were called — ^were soarce^ as so few 
persons could write, and the large amount of time taken up in 
writing had to be well paid for. But when the art of printing 
was invented^ it was found that a man with a printing press 
and types^ could produce hundreds of times as many books 
with his machmery, as could the scribe with his j>en» As the 
cost of a printer's labour was no more than the cost of the 
same amount of a scribe's labour, and the printer's labour 
was so much more productive^ printed books could be sold 
much cheaper than those that were written. For if ascribe 
could write one book in a week^ a printer could print at least 
five hvmdred of them^ with the same amount of labour^ and 
could, therefore, sell each of them for very much less. 
Accordingly, when books began to be printed, so great was 
the difference between the costs of production by writing 
and by printing, that the scribes stood no chance of living, 
and very soon lost all their work. The mcUericd also was 
made more productive by the use of machinery for print- 
ing. The same quantity of paper that made only one 
written book, was enough to make many printed books^ 
so that there was a saving of materials as well as a saving 
of labour. The cost of producing books having been so 
much reduced by the use of printing machinery, owing to 
their taking so much less material and labour to make 
them, their price was gradually reduced; and now a better 
Bible can be bought for a shillmg, than could at one time 
be bought for fifty poimds. 

In the manufacture of cotton goods also, the use of 
machinery has produced wonderful differences in price^ be- 
cause it has so much lessened the cost of production. 
Seventy years ago, cotton-spinners, with their machines^ 
spun fine cotton threads that could not have been spun at 
all by hand, and which then sold at twenty guineas a pound. 
Since that time, the use of better machines has so much 
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decreased the cost of producing these fine threads— or yams^ 
us they are called— 'that the same quality of yam can now 
be sold B,t fifteen shillings a pound. 

Before the stocking loom was invented^ a good pair of 
stockings cost five shillings^ because of the amount of labour 
required to make them; by the same amount of labour with 
the stocking loom^ a woman can make so many pairs^ that 
each pair can be sold for a shilling. Within the last few 
years^ farmers have begun to use reaping and thrashing 
machines^ because they find that^ after adding together the 
cost of the machines^ and the cost of the labour required to 
work them^ it costs much less to reap and thrash the wheat 
by these machines than to do it by i^e hand. 

A sewing machine has lately been invented, by which a 
woman can do twenty times as much work as with her 
needle ; it has made the labour of sewing twenty times as 
productive as before. This being the case, the cost of the 
labour of sewing with it, is only one-twentieth of the cost 
of the labour of sewing with the needle; and even after 
adding the greater cost of the machine, the cost of producing 
goods by the sewing machine is so much less than the cost 
of the same goods sewn with the needle, that they can be 
sewn at a much lower price. When more tailors, shirt, shoe, 
and dress makers, make use of these machines, we shall get 
clothes cheaper than we now do. 

Now it is quite plain that all consumers benefit by the 
use of machinery, as they get commodities at a lower price 
m consequence. The only persons who are thought to 
lose by the use of machinery, are the work people, some of 
whom are sometimes thrown out of work by the use of a 
new machine, which requires fewer persons to attend it. 
But even these lose for a time only, because the increased 
demand for the cheapened articles, always in the end, gives 
employment to a larger number of people than were employed 
before the machine was used. This has clearly been the 
case with the use of machinery for printing. When this was 
first used, all the scribes lost their employment, but before 
long there was more than enough employment for them at 
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the printing presses^ because of the greatly increased do* 
mand for books. Within a very few years, there were twenty 
times as many printers employed, as there once were scribes; 
and there can be no doubt but that there are now hundreds 
of times as many persons employed in producing books, as 
there would be if books were written. Ninety years ago, a 
cotton-spinning machine was invented that enabled one man 
to do the work of twenty, and so threatened to turn out of 
work nineteen out of every twenty hand- spinners. This 
caused them to be alarmed, to cry out against the use of 
these machines, and even to go about the country breaking 
them up, as they were thought to be the greatest enemies to 
the spinners. And so for a time they were, but it was not 
long before the decrease in price, that followed the use of 
this machine, so greatly increased the demand for cotton 
yams, that there were many more persons wanted to attend 
to the new machines, than were before wanted to work the 
spinning-wheels. So much has the demand continued to 
increase,' that for every cotton-spinner at work m'nety years 
ago, there are now a hundred; yet people said that the use 
of machinery would ruin the work people. Twenty years 
ago, when passenger railways were coming into use, there 
was just as great an outcry against iliemy it was said that 
they would ruin all the people who owned coaches and coach 
horses, as they would all be useless. But that was sooa 
found to be a mistake, and now it is well known that there 
are many more horses and coaches of different kinds em* 
ployed in taking people to railway stations, than were em- 
ployed before the railways were made, to say nothing of the 
numbers of jpeople employed on railways, ^together it may 
safely be said, that for every person employed in carrying 
people and goods, just before railways were made, there are 
now fifiy employed. 

Thus we have seen that the use of machinery, by reducing 
the cost of producmg commodities, benefits dU. It benefits 
the consumers, by enabling them to buy at lower prices; and it 
benefits the producers, by giving them more employment. As 
the producers are consumers also, it benefits them in two ways. 
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THE SONG OP STEAM. 

Harness me down with your iron bands. 

Be sure of your curb and rein. 
For I scorn the power of your puny hands, 

As the tempest scorns a chain. 
How I laughed, as I lay concealed from sight 

For many a countless hour. 
At the childish boast of human might. 

And the pride of human power I 

When I saw an army upon the land, 

A navy upon the seas. 
Creeping along, a snail-like band. 

Or waiting the wayward breeze; 
When I marked the peasant faintly reel 

With the toil which he daily bore. 
As he feebly turned at the tardy wheel. 

Or tugged at the weary oar; 

When I measured the panting courser's speed. 

The flight of the carrier dove. 
As they bore the law a king decreed. 

Or the lines of impatient love; 
I could not but think how the world would feel, 

As these were outstripped afar. 
When I should be bound to the rushing keel. 

Or chained to the flying car. 

Ha! ha! ha! they found me at last; 

They invited me forth at length. 
And I rushed to my throne with thunder blast. 

And laughed in my iron strength. 
Oh, then ye saw a wondrous change 

On the earth and ocean wide, 
Where now my fiery armies range. 

Nor wait for wind or tide. 

Hurrah! hurrah 1 the waters o'er 

The mountains steep decline; 
Time — space — have yielded to my power— - 

The world ! the world is mine I 
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The rivers the sun hath earliest blest^ 

Or those where his beams decline^ 
The giant streams of the queenly wcst^ 

Or the orient floods divine. 

The ocean pales where'er I sweep^ 

To hear my gtrength rejoice; 
And the monsters of the briny deep 

Cower, trembling, at my voice. 
I carry the wealth and the lord of earth, 

The thoughts of the god-like mind; 
The wind lags after my flying forth, 

The lightning is left behind. 

In the darksome depths of the fathomless mine 

My tireless arm doth play. 
Where the rocks never saw the sun decline. 

Or the dawn of the glorious day. 
I bring earth's glittering jewels up 

From the hidden cave below. 
And I make the fountain's granite cup 

With a crystal gush o'erflow. 

I blow the bellows, I forge the steel. 

In ail the shops of trade; 
I hammer the ore, and turn the wheel. 

Where my arms of strength are made; 
I manage the furnace, the mill, the mint; 

I carry, I spin, I weave; 
And all my doings I put into print 

On every Saturday eve. 

Tve no muscle to weary, no breast to decay. 

No bones to be '^ laid on the shelf," 
And soon I intend you '^ may go and play," 

While I manage the world by myself. 
But harness me down with your iron bands. 

Be sure of your curb and rein. 
For I scorn the strength of your puny hands. 

As the tempest scorns a chain. Anon. 


PROPHECIES CONCEUHINQ CHRIST. 239 


PEOPHECIES CONCEENING CHEIST. 

[BiiLBT FoRTEFB, an eminent Eoglish prelate, wag born at York In 1731, and 
died in 1808. He was educated at Christ's College, Cambridge. In 1787 he was 
appointed to tiie bishopric of London, oyer which diocese he continued to pie- 
side till his death, Sishop Porteus was a man of deep erudition and consider- 
able abiUty.] 

The word Messiah signifies anointed, that is, a person ap- 
pointed to some high station, dignity, or office ; because, 
originally, among the eastern nations, men so appointed, 
particnl^ly kings, priests, and prophets, were anointed with 
oil. Hence, the word Messiah means the person pre- 
ordained and appointed by God to be the great Deliverer of 
the Jewish nation, and the Eedeemer of all mankind. The 
word Christ means the same thing. 

Now it was foretold concerning the Messiah, that he 
should come before the sceptre departed from Judah, that 
is, before the Jewish government was destroyed (Gen. xlix. 
10); and, accordingly, Christ appeared a short time before 
the period when the Jewish government was totally over- 
thrown by the Romans. 

It was foretold that he should come before the destruc- 
tion of the second temple : '' The Desire of all nations shall 
come, and I will fill this house with glory, saith the Lord of 
hosts; the glory of this latter house shall be greater than of 
the former " (Haggai ii. 7, 9). Accordingly, Christ appeared 
some time before the destruction of the city and temple of 
Jerusalem by the Romans. 

It was foretold, by the prophet Daniel, that he should 
come at the end of 490 years after the rebuilding of Jeru- 
salem, which had been laid waste during the captivity of 
the Jews in Babylon, and that he should be cut off; and 
that, afterwards, the city and sanctuary of Jerusalem should 
be destroyed and made desolate (Dan, ix. 26). And, ac- 
cordingly, at what time soever the beginning of the 490 
years can, according to any fair interpretation of the words, 
be fixed, the end of them will fall about the time of Christ's 
appearing: and it is well known how entirely the city and 
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sanctuary were destroyed by the Romans some years after 
he was cut off and cracified. 

It was foretold that he should perform many great and 
beneficial miracles — ^that the eyes of the blind should be 
opened^ and the ears of the deaf unstopped — that the lame 
man should leap as a hart^ and the tongue of the dumb 
sing (Isa. zzxv. 5); and this we know was literally fulfilled 
in the miracles of Christ: the blind receiyed their sight^ 
the lame walked^ the deaf heard. 

It was foretold that he should die a violent death — that 
he would be wounded for our transgressions^ and bruised 
for our iniquities — that the chastisement of our peace should 
be upon him^ and that with his stripes we should be healed 
— that God would lay on him the iniquity of us all (Isa. liii. ; 
Dan. iz. 26); all which was exactly accomplished in the 
sufferings of Christ, ^'who died for our sins^ the just for the 
unjust^ that he might bring us to God " (1 Peter iii. 18). 

It was foretold that to him should the gathering of the 
people be^ and that God would give him the heathen for his 
inheritance, and the utmost parts of the earth for his pos- 
session (Ps. ii. 8) ; which was punctually falfilled by the 
wonderful success of the gospel, and its universal propaga- 
tion throughout the world. 

Lastly, many minuter circumstances were told of tho 
great Deliverer, or Redeemer, that was to come — that he 
should be bom of a virgin — that he should be of the tribe 
of Judah, and the seed of David — that he should be born 
in the town of Bethlehem — ^that he should ride upon an ass, 
in humble triumph, into the city of Jerusalem — that he 
should be a man of sorrows and acquainted with grief — 
that he should be sold for thirty pieces of silver — ^that he 
should be scourged, buffeted, and spit upon — that he should 
be numbered with the transgressors (that is, should be 
crucified, as he was, between two thieves) — ^that he should 
have gall and vinegar given him to drink — that they who 
saw him crucified should mock at him, and at his trusting 
in God to deliver him — that the soldiers should cast lots 
for his garments—that he should make his grave with the 
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rich^-and that he should rise again without seeing cor* 
ruption.* . 

All these circumstances^ it is well known^ were foretold, 
and^ to the greatest possible exactness, fulfilled in the person 
of Christ. 

What now shall we say to these things ? Here are up- 
wards of twenty different particulars, many of them of a 
very extraordinary nature, which it was foretold, 700 years 
before our Saviour was bom, would all meet in him, and 
which did all actually meet in his person. Is not this a 
most extraordinary consideration? There are but three 
possible suppositions that can be made concerning it: either 
that this was a mere fortuitous coincidence, arising entirely 
from chance and accident; or that these prophecies were 
written after the events had taken place; or, lastly, that 
they were real predictions, delivered many years before the 
events came to pass, and all fulfilled in Christ. That any 
one should by chance hit upon so many things, which 
should all prove true, and prove true concerning one and 
the same person, though several of them were of such a 
nature as were imlikely to happen singly y and by far the 
greatest part of which had never before happened singly to 
any person whatever— -this, I say, exceeds all bounds of 
credibility, and all power of conjecture or calculation. 

That these prophecies were not written or delivered after 
the things predicted had happened, is most certain; because 
they are found in books which existed long before these 
events came to pass — ^that is, in the books of the Old Testa- 
ment; and the Jews themselves, the mortal enemies of 
Christ and his religion, acknowledge that these prophecies 
were in those books, exactly as we now see them, many 
hundred years before Christ came into the world. 

The books themselves were in their own keeping, in the 
keeping of our adversaries, who would undoubtedly take 
effectual care that nothing favourable to Christ should be 
fraudulently inserted into them. The Jews were our 

• In. va 14; MIcah ▼.; Zeoh. zL 18; Isa. UiL 12; 1. 6; Ps. Uiz. 22; zxiv. 7-182 
Tia. Uil. 9; Pb. zvL 10. 
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librarians. The prophecies were in their custody^ and are 
read in all their copies of the Old Testament^ as well as in 
ours. They have made many attempts to ez^in them 
away^ but none to question tiieir authenticity. 

It remains^ then^ that these are all real predictions^ all 
centring in our Saviour^ and in him only, and delivered 
many centuries before he was bom. As no one but God 
has the foreknowledge of events, it is from him these 
prophecies must have proceeded; and they show, of course, 
that Christ was the person whom he had for a great length 
of time pre-determined to send into the world, to be the 
great DeUverer, Bedeemer, and Saviour of man^d. 

Bishop Porteous. 


HTMN BEFOBE SUNBISE IN THE VAIiLEY OF 

CIHAMOUHL* 

j^AMUEL Taylor Coleridge, eminent as a poet, an essayist, and a philosopher, 
W98 bom at BzJstol in 1772, and died in 18S4. He was educated at Jesns College, 
Cambridge, where he greatly distinguished himself as a classical scholar. His 
poems, both lyric and dramatic, are replete with beautiful imagery, profound 
thought, and inblime feeling. His prose works embrace many aubjects in.' 
teresting to mankiud^theology, history, politics, literature, logic, and met** 
physics.] 

Hast thou a charm to stay the morning star 
In his steep course ? So long he seems to pause 
On thy bald awful head, sovran Blanc I 
The Arve and Arveiron at thy base 
Bave ceaselessly; but thou, most awful Form ! 
Risest from forth thy silent sea of pines. 
How silently I Around thee and above 
Deep is the air, and dark, substantial, black. 
An ebon mass: methinks thou piercest it 
As with a wedge I But when I look again. 
It is thine own calm home, thy crystal shrine. 
Thy habitation from eternity I 
dread and silent Moimt I I gazed upon thee. 
Till thou, still present to the bodily sense, 

f>^f^?! ^J?®^ °' Chamouni on the north-west of Mont Blanc, Is the moit o^l#. 
Mftwa in the Alps for ito pictotesque sitesand the wUd grandeur ol its glacivra, 
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Didst Tanish from my thought: entranced in prayer 
I worshipped the Invisible alone. 

Yet, like some sweet beguiling melody, 
So sweet we know not we are listening to it. 
Thou, the meanwhile, wast blending with my thought. 
Yea, with my life and life's own secret joy. 
Till the dilating Soul, enrapt, transfused. 
Into the mighty vision passing — there. 
As in her natural form, swelled vast to Heaven I 

Awake, my Soul I not only passive praise 
Thou owest ! not alone these swelling tears. 
Mute thanks, and secret ecstasy! Awake, 
Voice of sweet song I Awake, my heart, awake I 
Green vales and icy cliffs, all join my Hynm. 

Thou first and chief, sole sovran of the vale I 
struggling with the darkness all the night. 
And visited all night by troops of stars. 
Or when they climb the sky, or when they sink: 
Companion of the morning-star at dawn. 
Thyself earth's rosy star, and of the dawn 
Co-herald ! wake, wake, and utter praise ! 
Who sank thy sunless pillars deep in earth? 
Who filled thy countenance with rosy light? 
Who made thee parent of perpetual streams? 

And you, ye five wild torrents, fiercely glad ! 
Who called you forth from night and utter death. 
From dark and icy caverns called you forth, 
Down those precipitous, black, jagged rocks. 
For ever shattered, and the same for ever ? 
Who gave you your invulnerable life. 
Your strength, your speed, your fury, and your joy. 
Unceasing thunder and eternal foam ? 
And who commanded (and the sUence came), 
*' Here let the billows stiffen and have rest?" 

Ye ice-falls I ye that from the mountain's brow 
Adowu ravines enormous slope amain-— 
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Torrents, methinks, that heard a mighty Voice, 
And stopped at once amid their maddest plunge 1 
Motionless torrents I silent cataracts ! 
Who made you glorious as the gates of Heaven 
Beneath the keen full moon ? Who bade the sun 
Clothe you with rainbows? Who, with living flowers 
Of loveliest blue, spread garlands at your feet? 
God ! Let the torrents, like a shout of nations. 
Answer I and let the ice-plains echo, God ! 
God I sing ye meadow- streams with gladsome voice! 
Ye pine-groves, with your soft and soul-like sounds! 
And they too have a voice, yon pOes of snow. 
And in their perilous fall shall thunder, God I 

Te living flowers that skirt the eternal frost ! 
Ye wild goats sporting round the eagle's nest ! 
Ye eagles, playmates of the mountain-storm I 
Ye lightnings, the dread arrows of the clouds ! 
Ye signs and wonders of the elements I 
Utter fortii God, and fill the hills with praise ! 

Once more, hoar Mount! with thy sky-pointing peaks. 
Oft from whose feet the avalanche, unheard. 
Shoots downward, glittering through the pure serene^ 
Into the depth of clouds that veil thy breast^ 
Thou too again, stupendous Mountain ! thou 
That as I raise my head, awhile bowed low 
In adoration, upward from thy base 
Slow travelling with dim eyes suffused with tears. 
Solemnly seemest like a vapoury cloud 
To rise before me. Rise, oh, ever rise ! 
Bise like a cloud of incense from the Earth I 
Thou kingly Spirit throned among the hills. 
Thou dread ambassador from Earth to Heaven, 
Great hierarch ! tell thou the silent sky. 
And tell the stars, and tell yon rising sun. 
Earth, with her thousand voices, praises God. 

CoLEKipaR. 
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REST AND MOTION. 



Adjacent, (ad. faceo, L.) lying near; the 
adjacent sides to A B 
inthe figure AB CD, 
are AD and BC. 
DC is called the op- 
posite Bide. * " 

Centr^ugal, {centrum, 
L., from kentron, 6., and fugio, L.) 
flying from the centre. 

Centripetal, (centrum, peto, L.) tending 
to the centre. 

Curvilinear, {eurtnu, Unea, L.) consist- 
ing of a carve line. 

Diagonal, {dia, gonia, Q.) a line joining 


opposite corners of a figure, as A C. 

(iiee under adjacent). 
Orbit, (orbis, L.) a ciroular, or nearly 

circular path, as of a planet. 
Parabola, (para, ballo, Q.) the curve 

described oy a projectile. 
Project, {pro, jacio, L.) to throw for- 
ward. Hence also projectile. 
Tangent, (tango, L.) a straight lino 

touching a curire. but not cutting 

it. 
Vertical, (vertex, L.) right up and down; 

perpendicular to the horizuu. Uenco 

also vertically. 


THE LAWS OF MOTION. 

Three brief maxims, known as the laws of motioriy have 
embodied, since the days of Sir Isaac Newton, the funda- 
mental principles by which all motion is regulated. They 
have been expressed in various forms, but have remained 
substantially unchanged. 

I. The first is simply an assertion of the property of 
inertia. It declares that every hody must persevere in a state 
of resty (yr of uniform motion in a straight liney unless coin- 
pdled to change that state hy some force impressed upon it. 
This has already been sufficiently explained.* 

II. The second law may be stated thus: — Evei^ motiouy 
or change of motion^ must he proportional to the force irur 
pressed, and in the direction of that force. It is important 
to notice the application of this law to the case of a body 
acted on by two or more forces simultaneously. If two 
forces act on a body in the same direction, it is clear that 
the velocity communicated to the body in that direction 
will be equal to the sum of the velocities which they would 
communicate to it by their separate action. If, on the other 
hand, they act in opposite directions, the result will be 
equal to the difference between the same velocities, and in 
the direction of the greater. Thus, if two men pull a boat 
in the same direction, the one imparting a velocity of six 
miles an hour, and the other a velocity of four miles an 
hour, the real velocity of the boat will be ten miles an hour. 

• rase 225. 
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If, however, they pull against each other, the boat will 
move at the rate of two miles an hour in the direction in 
which the stronger man pulls. 

Still more important is fche case of forces acting on a 
body in dififerent, but not opposite directions. Suppose 
two forces acting on the body A, impelling it in the direc- 
FiG. 22. tions A B and A C, as indi- 

cated by the arrows. If, 
in a given time, these forces, 
by their separate action^ 
would carry the body A to 
B and C respectively, then, 
at the end of that time, the 
body will be found neither 
at B nor C, but at D, the opposite angle of the parallelo- 
gram A B C D, of which A B and A C are adjacent sides. 
If each of the forces be such as to produce a uniform 
velocity, the body will have moved with a uniform 
velocity along the diagonal A D. 

A few examples will render this more intelligible. If a 
swimmer direct his course right across a river, he will be 
carried down, ere he reach the opposite bank, exactly as 
far as a floating log would be in the same time. He will 
move, like the body A, along the diagonal of a parallelo- 
gram, of which one side is the breadth of the river, and the 
adjacent side is a line marking the distance he has been 
carried down. His real course will thus be much longer 
than the breadth of the river, but it wiU be completed in 
the same time as if it were the breadth of the river only. 
If he wishes to swim right across, he must make for a point 
further up the stream, and the singular result will be, that 
the space his body passes over will now be less, while the 
time and effort necessary to accomplish the passage will be 
much greater than in the former case. Suppose, again, a 
ball dropped from the top of a tall mast, while the ship is 
moving rapidly. It falls exactly at the bottom of the mast. 
It might be supposed, indeed, that the ship would have 
moved away, so to speak, before the ball could reach the 
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deckj and that tho ball would therefore alight at some 
distance behind the mast. But it does not Let AB 
represent the position of the mast f^jo. 23. 

when the ball is set ivee, and a h the 
position it has arrived at when the ball 
strikes the deck. The ball^ it is to 
be observed^ has two motions; the one^ 
a progressive motion in common with 
the ship^ which alone would have car- 
ried it^ in the time occupied by its 
descent^ from A to a; the other^ a motion produced by 
gravity^ which alone would have carried it^ in the same 
time^ from A to B. Its real course is therefore from A to 
h; not, however, in a straight line, but in a curve, because 
the motion in falling is not uniform, as will be explained 
when we come to speak of gravity. . From these examples, 
and many others of a like nature, it appears that when more 
than one force acts on a hody^ each j^roduces an effecty in ita 
own direction^ equal to what it would jproduce if it acted alone, 
and the real motion of the body is the a^grdgate of these effects. 
III. Every one kuows that a moving body strikes with a 
greater or less force any obstacle that may lie in its way. 
But most people overlook the fact that the body which is 
struck always returns an equal blow. K a boy, by an in- 
cautious motion, knocks his head against his neighbour's, 
the two will suffer alike, unless one be struck on a more 
tender part than the other. When a boy flies a kite, the 
string pulls equally both ways, the kite and the boy's hand 
communicating to it exactly the same force. A bird, in 
flying strikes the air with its wings, and the air, by its 
return blow, gives the body of the bird an upward and for- 
ward impulse. The fins of a fish, the arms of a swimmer, 
and the oars of a boat receive a similar impulse from the 
water. In all these instances, a certain force, acting in one 
direction, is accompanied by a corresponding force reacting 
in the opposite direction. Now the third law of motion 
asserts that this must always be the case. It is this: Action 
and reaction must he eqml and contrary; or. Hie forces exerted 
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hy two bodies upon one a?wtJier mtist he equals and their direo- 
tions must be opposite. 

Sach are the three great principles which the immortal 
Newton, guided by the partially successful gropings of pre- 
vious philosophers, was the first to announce with the 
prominence they deserve. Simple as they are, their 
establishment has led to some of the grandest discoveries 
recorded in the history of science. 


MOTION PKODUCED OR MODIFIED BY GEAVITY. 

The whole attraction exerted by the different parts of the 
earth's mass, may be considered as directed towards its 
centre; for, from the symmetry of its shape, the forces 
which draw a body towards opposite sides of the centre 
must obviously balance each other. A falling body, then, 
moves directly towards the centre of the earth. A ball, 
suspended by a string, has a tendency to move towards the 
same point, and &cordingly will pi^l the string in that 
direction. A mason's plumb-Une is a good example; it 
bangs in what we call a vertical line, a line which, if pro- 
duced, would pass through the earth's centre. There all 
vertical lines would ultimately meet, so that they are not 
quite parallel; but any two of them, moderately near each 
other at the earth's surface, may for practical pm*poses be 
regarded as parallel lines. 

It is quite in accordance with the testimony of our senses 
that falling bodies move in parallel or very nearly parallel 
directions, but we are not so ready to believe that all 
bodies, heavy and light, fall tuith equal rajndity. Nor do 
they in point of fact; yet they would do so if acted upon 
by gravity alone, and not retarded in their fall by the re- 
sistance of the air. There is a machine called an fur-pump, 
by which nearly the whole of the air can be exhausted from 
a vessel of any size or shape. If a long glass tube be thus 
emptied of the air it contains, and then dosed so as to be 
air-tight, it will be seen that a guinea and a feather, or any 
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Eimilar bodies previously placed in it^ will fall from one end 
to the other exactly in the same time. This has long been 
a rather celebrated experiment^ but there is a simpler one 
which any boy may try for himself. He has only to get a 
penny, and cut a piece of paper into the same shape, but a 
little smaller. If he drop both from his hand at once^ the 
penny will strike the ground long before the paper. But 
let him place the paper on the upper side of the penny, 
taking caro that it lie flat^ and that its edge do not overlap 
the penny at any point. If they be dropped in this posi- 
tion^ 80 that the lighter body shall not have to overcome 
the resistance of the air, it will be found that both will 
reach the ground at the same time. 

It is clear ihat the velocity of a falling body cannot be 
uniform. A stone dropped from the top of a high tower, 
is acted on by gravity during the whole time of its descent, 
and its speed is therefore constantly increasing.* Every 
successive instant it receives a new impulse, while still re- 
taining the force it has already acquired. Thus, at the end 
of the first second after it has begun to fall, it is found to 
Lave attained a velocity of rather more than 32 feet per 
second. In course of the next second, it acquires as much 
moro, so that at the end of two seconds its velocity is 
doubled. At the end of three, it will be tripled; and so 
on. The velocity of a falling body is therefore jprojportional 
to the time since it began to fall. The space, however, 
through which it falls, increases much more rapidly. It 
would be proportional to the time, if the velocity were 
uniform; but since txhe velocity itself increases in the same 
proportion as the time, the space must increase in the same 
proportion as the sqv>are of the time. This inference is veri- 
fied by many ingenious experiments, which ^cannot here be 
described. It is found that a body, falling freely from a 
state of rest, and not resisted by the air, would describe a 
space of 16 feet 1 inch in one second; a space four times 
as large in two seconds; a space nine times as lai'ge in 

* It Is for this reason that gravity is called an acoelercUing force, and the 
motion it produces an aoeeUraled motion. 
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three seconds; and so on. Hence the velocity of a falling 
bodj^ and the force with which it strikes the ground^ are not 
proportional^ as is often supposed^ to the height firom which 
it has fallen^ but only to the time which its fall has occupied. 

If^ instead of being merely allowed to fall^ a body is pro- 
jected vertically downwards^ with a certain force, that 
force^ acting along with^ and aiding the force of gravity^ 
will bring the body sooner^ and with greater velocity^ to the 
ground. The velocity produced by the joint action of the 
two forces^ is the sum of the velocities which they would 
produce if they acted separately. Let us suppose^ on the 
other handj that the body is projected verticsdly upwards. 
In that case^ the force of projection will be opposed by 
gravity. The velocity of the body^ at any instant during its 
ascent^ will be the difference between the upward velocity 
with which it was projected^ and the downward velocity 
which gravity would have imparted to it if it had from the 
first been free to fall. This downward velocity increases 
as the time increases^ until at last it becomes exactly equal 
to the velocity of projection. The body then ceases to rise^ 
and being now free, will fall again in obedience to the force 
of gravity alone. It will be seen, on a little consideradon, 
that its ascent and descent must occupy exactly equal times, 
and that every point in its course will be passed twice, each 
time with the same velocity. All this is on the supposition 
that the body is not resisted by the air, which, however, in 
reality, will oppose its progress both in ascending and de- 
scending. 

There is yet another case to be noticed, that of a body pro- 
jected in a direction not vertical. Suppose a body A (fig. 24) 
to be projected in the direction A B with sueh a velocity as 
would carry it to the point B in five seconds, if gravity did 
not act upon it*' But in five seconds the same body would 
fall, if acted upon by gravity alone, a little more than 400 
feet. Let A C represent that distance. At the end of the 
five seconds, then, the body will be found, in accordance with 
a principle formerly explained,*atD,the opposite angle of the 

• Page 246. 
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parallelogram of wbick A B and A C are adjacent sides. It 

does not^ however^ pass along the diagonal AD, for the effect 

of gravity is at first comparatively small, j'xo, 21 

and draws it but little out of the straight 

line A B, in which it tends to move at the 

moment of projection. But since the 

effect of gravity increases as the square 

of the time, it gradually diverges from 

that line more and more rapidly, and so 

describes the curve A £ F D, until some 

obstacle interrupts its progress. If the 

ground is level, as A F, the body will be 

stopned by it at the point F. A body 

movmg in this way is called a jprojectile, 

and the curve it describes a parabola, 

A stone thrown slantingly upwards, 
with moderate force, very well illustrates 
this kind of motion. A rifle-ball is also a projectile; but, 
from its great velocity, it meets with so strong a resistance 
from the air, that it deviates very much from the path it 
would otherwise pursue. There is, however, no difficulty 
in seeing why a rifle is not directed exactly to the point 
which the marksman intends to hit, but considerably above 
it, allowance being made for the effect of gravity upon the 
ball as it speeds on to its destination. 



CENTRE OF GEAVITY. 

The force of gravity acting on a body causes it to fall; or, 
if it is supported so that it cannot fall, it wiU exert a cer« 
tain pressure on the body that supports it. But we may 
observe that a body which is not free to fall right down* 
wards, often tumbles to one side, and so assumes a new 
position. If, for example, we wish to lay down an egg on 
a level table, we can put it in a great many positions in 
which it will not remain at rest. A cart on a level road 
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stands securely^ and even when one wheel is raised a littlo 
by passing over a stone^ it rights itself again as soon as 
possible. But let the stone be a large one^ or let the wheel 
rise on a high bank^ and the cart will probably be upset. 
The bodies of living anijnals are aided by their muscular 
activity in maintaining any desired posture^ yet there are 
many postures which we ourselves cannot assume without 
the risk^ or even the certainty of a fall. 

It thus becomes an interesting question^ why a body can 
stand only in certain positions^ and what are the conditions 
of its standing or falling. In order to answer this^ we must 
consider once more the nature of the force of gravity^ which 
produces these effects. It must be borne in mind that this 
force acts on every particle of a body independently of the 
rest. Every particle is urged^ as if by a separate impulse^ 
towards the centre of the earth. We have therefore to con- 
sider^ not a single force^ but a number of separate forces 
acting in parallel lines and in the same direction. Now 
there is in every body, a certain point round which all 
these forces balance each other. If this point be fixed, the 
forces on any one side of it will tend to pull that side 
downwards, which they can do only by raising the other 
side; the forces on the other side have an exactly opposite 
tendency; and, since they balance each other, no motion 
will ensue. In short, there is a certain point in every body, 
such that, if it be fixed, gravity cannot make the body 
move. The whole force of gravity, then, on the different 
parts of the body, may be considered as collected at that 
point, for it is only by moving that point that gravity can 
produce any motion at all. The point in question is there- 
fore called the centre of gravity. Every body has a centre 
of gravity, though in some its position is not so easily 
ascertained as in others. In a regular symmetrical body, 
it is quite easy to see where it must be. For instance, in a 
straight rod of uniform thickness and density, it must be at 
an equal distance from both ends. In a sphere, or a sphe- 
roidal body like the earth, it is at the centre. Its position 
may be determined by mathematical reasonings, in all 
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bodies of regular figure; in others it has to bo found by 
experiment. 

It will now be easy to understand why a body remains 
at rest in some positions^ and not in others. The whole 
force of gravity upon it, or, in other words, its whole weight, 
may be considered as one single force acting downwards 
from its centre of gravity, and urging that point to descend. 
If the centre of gravity is free to obey the impulse, it will 
descend accordingly j but if it be supported, the whole body 
will remain at rest. 

Suppose a body E (fig. 25), whose centre of gravity is at G, 
to stand slantingly on a horizontal surface. The weight of 
the body acts in the vertical line Q I, which is called tlie 
line of direction. Since this line falls Fig, 25^ 
within the base of the body E, the centre 
of gravity cannot move downwards, and 
the body will stand. But if a heavy 
body F be placed on the top of the body 
E, the common centre of gravity of the y 

two bodies will evidently be at some / 

point above G. Let it be at H. The // 

line of direction is now H K, which falls // 

beyond the base on which the bodies ^ — 

rest. The centre of gravity is no 

longer supported, and both bodies will tumble down. 

It appears from this example, that a body stands the 
more securely, the lower the position of its centre of gravity. 
Every one knows how dangerous it is to load a cart, a coach, 
OT (worst of all) a boat, in such a way as to make it top- 
heavy. The base on which a coach rests is the space in- 
closed by the wheels; so that, if the line of direction fall 
beyond the wheels, the coach will certainly bo overturned. 
The higher the centre of gravity, the more likely is this 
disaster to occur. When a boat, in a stormy sea, is almost 
capsized by the heaving of the waves, the passengers, in 
their alarm, are apt to start up from their seats. Nothing 
can be more foolish; for, by their doing so, the centre of 
gravity is raised, and the danger consequently increased. 
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The centre of gravity of ihe human body is situated in 
the lower part of the trunk. When a man stands^ his base 
& the space covered by the soles of his feet^ including also 
the space^ if any^ which intervenes between them. A 
porter^ carrying a load on his back^ leans forward^ so that 
the common centre of gravity of himself and his load may 
be directly above that base. If he tried to stand erect^ the 
line of direction would pass behind his heete^ and he would 
inevitably fall backwardai A nurse with a child in her 
arms leans back for a like reason. A sailor acquires the 
habit of walking with his feet far apart^ thus giving himself 
a broader base^ that he may tread more steadily on the 
moving deck. 

It is unnecessary to multiply examples; the thoughtful 
reader will find them for himself at every turn. He should 
now be able to tell^ without further explanation^ why a 
man^ with a pitcher in one hand^ leans to the other side — 
why a person stooping forward advances one foot — ^why a 
very fat man carries his head and shoulders so far back — 
why a man standing on one foot inclmes his body to the 
same side — ^why^ in walkings we move ourselves alternately 
from one side to the other — ^why two persons, walking arm 
in arm, jostle each other when they do not keep the step — 
why a person in danger of falling stretches out his arm, and 
perhaps his leg, in the opposite direction — and finally, why 
a person cannot rise from his seat without either bending 
his body forward, or drawing his feet backward. When all 
this has been duly considered and understood, it can hardly 
fail to suggest the reflection, how little we are conscious of 
the profound and far-reaching principles, which often regu- 
late the most trivial actions of our daily life. 


GENTBIFUQAL AND CENTBIPETAL FOBOB. 

The earth attracts a stone, and the stone falls; the earth 
attracts the moon, but the moon does not fall. Why ia 
this? Not because the moon is larger than the stone, for 


GBNTBIFUGAL AKD CENTRIPETAL FORCB. 255 

the larger it is^ the greater the force with which it is at- 
tracted. Nor yet because the moon is farther away than 
the stone^ for tibiough the distance does greatly diminish the 
force of the earth's attraction^ it cannot destroy it alto- 
gether. There can be no doubt that the moon would move 
towards the earthy slowly at first^ perhaps^ but not the less 
surely^ if the attraction of the earth were not counteracted 
by some other force. Now what is that force? 

The best way to arrive at the answer to this question^ 
will be to consider^ first^ the motion of a stone whirled 
round the hand in a sling. Every boy knows how tightly 
it stretches the cords of the string, as if it wished to get 
away. It requires a constant muscular effort of the hand 
to keep it in a circular^ or nearly circular course. There 
seems to be some force impelling it outwards, and whenever 
one of the cords is let go, it accordingly flies off with great 
velocity. Now, the point to be determined is this: — ^What 
is the force which gives it this outward impulse? The hand 
is the centre round which the stone revolves in something 
like a circle, and towards which the cords of the sling, or 
rather the hand acting through them, is constantly pulling 
it. But this force which the hand exerts, and which is 
called, for an obvious reason, a cenlrvpetal (or centre-seehing) 
force, does not succeed in actually bringing the stone to 
the centre round which it moves. Why does it not? What 
is that counteracting influence, which urges the stone away 
from the centre of revolution, and may therefore be called, 
as it has usually been, a centrifugal (or centre-firing) force? 

It is surprising to find that this centrifagal force is nothing 
else than inertia. Suppose the hand to be at A (fig. 26), 
and the stone to be whirled round it in the direction shown 
by the arrows. When the stone has reached the point B, 
it is moving, for the instant, in the direction of the straight 
line BE, which touches the circle at that point, and is 
therefore called a tangent. If every external force now 
ceased to act upon it, its inertia would carry it, without 
any change of velocity, along the tangent towards E. And 
this is nearly what happens wbeu one of the cords of the 
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sling is let go, and the stone thereby set free. But so 

long as it is confined in the sling, it is clear that it cannot 

Fig. 26. proceed towards E, unless the hand 

were to move from A. It accord- 
ingly pursues a course as near the 
line BE, as the length of the sling 
will permit; that is to say^ it 
stretches the cords in that direc- 
tion, and describes the curve B D. 
Its circumstances are similar in 
many respects to those of a pro- 
jectile. Impelled by its inertia 
towards E, and pulled by the cords 
of the sling towards A, it takes a 
middle course between these two directionsi and, as in tho 
case of projectiles, that course is curvilinear. When it 
arrives at D, its tendency to move along the tangent D G 
is counteracted and modified as before, by the cords con- 
tinuing to pull it towards A. 

It is this tendency to '^fly off at a tangent/' as it is often 
expressed, to which the name of centrifugal force has been 
given. It is to be observed that it is not a force acting 
directly away from the centre round which a body revolves. 
But it urges the revolvingbody in adirection which wouldcany 
it every moment farther and farther from that centre, so that 
the term '^ centrifugal '' cannot be pronounced inaccurate. 

In considering the motion of the stone in a sling, no 
account has been taken of its weight, that is, of the effect of 
gravity upon it. But it is worth while to notice, that the 
stone does not fall, even when it is at the top of its circuit, 
and has consequently no support beneath it. The reason 
is, that the centrifugal force is greater than the weight of 
the stone, and therefore keeps it in its place. The same 
thing may be shown still more strikingly by whirling a psul 
of water in the hand. It will be found that, if the pail be 
whirled rapidly enough, though the mouth of it be presented 
downwards at one part of each revolution, not a drop of 
the water will be spilt. 
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We see around us many examples of this kind of force. 
TVlien a boy runs round a comer, there is a certain centri- 
fugal force which impels him outwards, and ho resists the 
impulse by inclining his body towards the corner. A horse 
gaUopiog round the ring in a circus, leans, for a like reason, 
towards the centre of the ring. The rider does the same 
thing; if he tried to stand erect, he would soon be thrown 
off the horse, and probably out of the ring altogether. 

We can now understand why the moon does not fall. Its 
motion round the earth resembles, in many respects, that 
of a stone in a sling. Its orbit is nearly circular. The 
earth's attraction is the cord which prevents it from flying 
off at a tangent to that orbit. Its centrifugal force, again, 
prevents it from falling to the earth in obedience to that 
attraction, and the two together have the effect of impelling 
it onwards in its curvilinear path. Nor is it the moon alone 
which moves in accordance with these principles. On the 
contrary, the earth and moon together perform a similar 
revolution round the sun, and are kept in their proper place 
by an exact adjustment and balancing of the same two 
forces; their own centrifugal force on the one hand, and, 
on the other, the attraction of the sun, which, like every 
other attraction, acts always as a centripetal force. The 
planets, too, observe the same laws in their unceasing 
movements, and so does every revolving body in tho uni- 
verse. It is a beautiful characteristic of the works of God, 
that the grandest and most complicated results, alike with 
the simplest and most insignificant, are often traceable to 
the multiform operation of one or two plain, intelligible, 
comprehensive principles. 

QUESTIONS FOR EXAMINATION. 

Who first prominently annoimoed the laws of motion? State them. Explain 
the effect of two forces acting on a body in the same directions— in opposito 
directions— in different, but not opposite directions. Give examples in each 
case. What is meant by action and reaction ? Give examples. What is a ver- 
tical line ? Are Tertical lines parallel ? Describe experiments showing that all 
bodies should faU with equal rapidity. Why do they not in ordhiary circum- 
stances ? What is an acceleraUng force? What is the relation, in the case of a 
falling body, between the thne, the velocity, and the space? How far will a 
body faU in six seconds ? Describe the motion of a body projected vertically 
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downwards— vertically upwards— in any direction not yertical. Give examples 
of projectiles. What is the centre of gravity ? Where is the centre of gravity 
of a sphere ? What is the condition tiiat detenmnes whether a body will stand 
or fall? Give examples from inanimate ob|ect8— Irom men's postures. What 
two forces besides gravity act upon a stone whirled in a sling? What is cen- 
trifugal force? In what direction does it act? Give examples of its over- 
coming gravity. Describe the motion of a stone in a sling, and oompar^ it with 
the motions of the moon and other heavenly bodies. 


THE LAKE OF GENEVA. 

Clear^ placid L^man ! thy oontrasted lake^ 
With the wild world I dwelt in^ is a thing 
Which warns me, with its stillness^ to forsake 
Earth's troubled waters' for a purer spring. 
This quiet saili is as a noiseless wing 
To waft me from distraction; 6ncei I loved 
Tom ocean's roar^ but thy soft murmuring' 
Sounds sweet' as if a sister's voice reproved^ 
That I with stem delightsi should §'er have been so moved. 

It is the hush of nighty and dill between 
Thy margin and the mountains, dusk, yet cl5ar. 
Mellowed and mingling, yet distinctly seen, 
Save darkened Jura, whose capt heights' appear 
Precipitously st^ep; and drawing near, 
There breathes a living fragrance from the shore, 
Of flowers yet fresh with childhood; on the ear' 
Drops the fight drip' of the suspended oar. 
Or chirps the grasshopper' one good-night carol more; 

He' is an evening reveller, who makes 
His life an infancy, and sings his fill; 
At intervals, some bird from out the brakes^ 
Starts into voice a m6ment, then is still. 
There seems a floating whisper on the hill. 
But thSt' is filncy, for the starlight dews 
All silently! their tears of love instil. 
Wiping themselves aw4y, till they infuse 
Deep into nature's breast' the spirit of her hues. 
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Ye stars! which are the p5etry of heaven! 
I'f in your bright leaves* we would read the fate 
Of men and empires — ^'tis to be forgiven. 
That in our aspirations to be gre&t, 
Our destinies o'erleap their m6rtal state. 
And claim a kindred with you; for ye' are 
A beauty and a mystery, and create 
In us* such love and reverence from afar, 
That fortune, fame, p5wer, life, have ndmed themselves a st^r. 

All heaven and eSrth are still — though not in sleep, 
But breathless, as we grow* when feeling m5st; 
And silent, as w6 stand* in thoughts too d^ep: — 
All heaven and edrth are still: From the high host 
Of stars, to the lulled lake and mountaiQ-c6ast, 
All is concentred' in a life intense, 
TWiere not a b^am, nor fiir, nor l^af is lost, 
But hath a part of being, and a sense 
Of thdt* which is of dll* Creator and defence. 

« * It ' H « ft 

The sky is changed ^ and such a change! Oh night. 

And stdrm, and darkness, ye are w5ndrous strong, 

Yet I6vely in your strength, as is the light 

Of a dark eye in woman! Far along. 

From peak to p^ak, the rattling crags among. 

Leaps the live thunder! not from one lone cloud, 

' But every moiintain now hath found a tongue. 
And Jiira answers, through her misty shroud. 

Back to the joyous Alps, who call to hor aloiid I 

And this* is in the night ! Most glorious night: 
Thod wert not sent for sltimberl let me* be 
A sharer in thy fierce and f ^ delight, — 
A p5rtion of the tempest* and of th^ 1 
How the lit lake shines, a phosphoric s^, 
And the big r&in* comes dlincing to the earth ! 
And now agkin 'tis black— and now, the glee 
Of the loud hills' shakes with its mountaio-mirth. 
As if they did rej6ice* o'er a youngearthquake's birth. — Bvron. 
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THE SIEQE OF TOEQtJILSTONE ; FE0NT-DE-B<ET7l''s 

CASTLE, 

With patient courage^ Rebecca took post at the lattice^ 
sheltering herself, however, so as not to be visible from 
beneath. 

'^What dost thou see, Rebecca?" again demanded the 
wounded knight. 

'^ Nothing but the cloud of arrows flying so thick as to 
dazzle mine eyes, and to hide the bowmen who shoot them.'' 

" That cannot endure," said Ivanhoe; " if they press not 
right on to carry the castle by pure force of arms, the 
archery may avail but little against stone walls and bulwarks. 
Look for the Knight of the Fetterlock, fsdr Rebecca, and 
see how he bears himself, for as the leader is, so will his 
followers be." 

" I see him not," said Rebecca. 

'^Foul craven 1" exclaimed Ivanhoe, ^'does he blench 
from the helm when the wind blows highest?" 

'^ He blenches not ! he blenches not," said Rebecca, *^ I 
see him now, he leads a body of men close under the outer 
barrier of the barbican. They pull down the piles and pali- 
sades; they hew down the barriers with axes. His high 
black plume floats abroad over the throng, like a raven over 
Ihe field of the slain. They have made a breach in the 
barriers — they rush in — they are thrust back ! Front-de- 
Boeuf heads the defenders; I see his gigantic form above 
the press. They throng again to the breach, and the pass 
is disputed, hand to hand, and man to man. It is the 
meeting of two fierce tides — the conflict of two oceans 
moved by adverse winds." 

She turned her head from the lattice, as if unable longer 
to endure a sight so terrible. 

^^ Look forth again, Rebecca," said Ivanhoe, mistaking 
the cause of her retiring; '* the archery must in some de- 
gree have ceased, since they are now fighting hand to hand. 
Look again, there is now less danger." 

Rebecca looked again, and almost immediately exclaimed^ 


THE SIEGE OF TORQUILSTONB. 261 

'* Holy prophets of the law ! Front-de-Boeuf and the Black 
Knight fight hand to hand on the breach amid the roar of 
their followers^ who watch the progress of the strife. 
Heaven strike with the cause of the oppressed and of the 
captive ! " She then uttered a loud shriek, and ezdaimed^ 
*' He is down ! he is down I" 

"Who is down?" cried Ivanhoe; "for our dear Lady's 
sake^ tell me which has fallen. ** 

"The Black Knight/' answered Rebecca faintly, then 
instantly again shouted with joyful eagerness, " But no — 
but no ! the name of the Lord of hosts be blessed ! he is 
on foot again, and fights as if there were twenty men's 
strength in his single arm. His sword is broken — he 
snatches an axe from a yeoman — he presses Front-de-Boeuf 
with blow on blow. The giant stoops and totters like an 
oak under the steel of the woodman — he falls — he falls I " 

"The assailants have won the barriers, have they not?" 
said Ivanhoe. 

"They have — they have!" exclaimed Rebecca, "and 
ihey press the besieged hard upon the outer wall; some 
plant ladders, some swarm like bees, and endeavour to 
ascend upon the shoulders of each other — down go stones, 
beams, and trunks of trees upon their heads, and as fast as 
they bear the wounded to the rear, fresh men supply their 
places in the assault. Great God ! hast thou given men 
thine own image, that it should be thus cruelly defaced by 
the hands of their brethren ! " 

" Think not of that," said Ivanhoe, " this is no time for 
such thoughts. Who yield? Who push their way? " 

"The ladders are thrown down," replied Rebecca shud- 
dering, "the soldiers lie grovelling under them like crushed 
reptiles. The besieged have the better.^' 

" Do the false yeomen give way?" exclaimed the knight. 

" No !" exclaimed Rebecca, "Uiey bear themselves right 
yeomanly — ^the Black Knight approaches the postern with 
his huge axe — the thundering blows which he deals, you 
may hear them above all the din and shouts of the battle. 
Stones and beams are hailed down on the bold champion—' 
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he regsodg them no more than if they were thistie-down oir 
feaiheis!'' 

'^Bj St John of Acre/ ssdd lyanhoe^ raiang lumself 
jqyfanj en his eoaeh^ '^ methonght there was but one man 
in Sn^and thai might do such a deed! " 

^'The postern gate shakes/ continned Bebecca, ^'it 
ciaslieB— it is splintered by his blows — ^fhey irnsh in — the 
outwork is won— they hnrl tiie defenders firom the battle- 
ments—they throw them into the moat. men^ if ye be 
indeed men^ spare them that ean resist no longer 1 " 

'^ Hie bridge^ the bridge which communicates with the 
castle — ^have tiiey won that pass?'' exckdmed lyanhoe. 

" No/ replied Bebecca^ ^' the Templar has destroyed the 
plank on which they crossed — few of the defenders escaped 
with him into the castle — the shrieks and cries which you 
hear tell the fate of the others. Alas ! I see it is still more 
difficult to look upon victory than upon battle/' 

SOOTT. 


THE FIBST TWO STANZAS OF MARMTON ; A TALE Off 

FIiODDEN FIELD. 

Day set on Norham's castled steeps 
And Tweed's fair river^ broad and deep. 

And CheTiot's mountains lone : 
The battled towers, the donjon keep, 
The loop-hole grates where captives weep> 
The flanking walls that round it sweep, 

In yellow lustre shone. 
The warriors on the turrets high. 
Moving athwart the evening sky. 

Seemed forms of giant height: 
Their armour, as it caught the rays> 
Flashed back again the western blaze. 

In lines of dazzling light. 
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St. George's banner, broad and gay, 
Now faded, as the fading ray 

Less bright, and less, was flung; 
The evening gale had scarce the power 
To wave it on the donjon tower, 

So heavily it hung. 
The scouts had parted on their search, 

The castle gates were barred; 
Above the gloomy portal arch, 
Timing his footsteps to a march, 

The warder kept his guard; 
Low humming, as he paced along. 
Some ancient Border gathering-song. 

Scott. 


THE DEATH OP MARMION. 

With fruitless labour, Clara bound, 
And strove to staunch the gushing wound: 
The Monk, with unavailing cares. 
Exhausted all the Church's prayers. 
Ever, he said, that, close and near, 
A lady's voice was in his ear. 
And that the priest he could not hoar, 
For that she ever sung, 
*' In the lost battle, borne down by the flying, 
'' Where mingles war's rattle with groans of the dying!" 

So the notes rung;— 
'' Avoid thee. Fiend I with cruel hand, 
^^ Shake not the dying sinner's sand t 
*' look, my son, upon yon sign 
*' Of the Redeemer's grace divine; 

'^ think on faith and bliss ! 
'' By many a death-bed I have been, 
*^ And many a sinner's parting seen^ 
" But never aught like this.'' 
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The war^ that for a space did fail^ 
Now trebly thundering swelled the gale, 

And — Stanley 1 was the cry; 
A light on Marmion's visage spread. 

And fired his glazing eye : 
With dying hand, above his head 
He shook the fragment of his blade. 

And shouted " Victory I 
'^ Charge, Chester, charge ! On, Stanley, on 1 " 
Were the last words of Marmion. Scorr. 


SPEECH OP CICEEO AGAINST CATILINE. 

Catiline I how far art thou to abuse our forbearance? How 
long are we to be deluded by the mockery of thy madness? 
Where art thou to stop' in this career of unbridled licen- 
tiousness? Has the nightly guard at the PalatiumI nothing 
in it to alarm you ; the patroles throughout the city, 
nothing; the confusion of the people, nothing; the assem- 
blage of all true lovers of their country, nothing; the 
guarded majesty of this assembly, nothing; and all the eyes 
that, at this instant, are rivetted upon yours — ^have thoy 
nothing to denounce, nor you to apprehend? Does not 
your conscience inform you, that the sun' shines upon your 
secrets? and do you not discover a full knowledge of your 
conspiracy' revealed on the countenance of every man 
arotind you? Your employment on the last night — ^your 
occupations on the preceding night — the place where you 
met — the persons who met — and the plot fabricated at the 
meeting:— of th^se things, I ask not who knows; I ask, 
wh5, among you all, is ignorant? 

But, alas I for the times thus corrupted; or rather for 
mankind, who thus corrupt the times I The senate' knows 
all this I The consul' s5es all thbl and yet the man who 
sits there — ^lives. Lives! ay — comes down to your senate- 
house; takes his seat, as counsellor for the commonwealth; 
and, with a deliberate destiny in his e^e, marks out our 
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members^ and selects them for slaughter; while for iis^ and 
for our country, it seems glory sufficient' to escape from 
his fury — ^to find an asylum from his sw5rd. 

L5ng, v&ry long, before this late hour, ought I^ the con- 
sul, to have doomed this ringleader of seditioni to an igno: 
minious death — 6ught I to have overwhelmed you, Catiline, 
in the ruins of your own machinations. What! did not that 
great man, the high-priest, Publius Scipio— although at the 
time in private stl.tion — sacrifice Tiberius Gracchus' for 
daring even to modify our constitution? and shall we, 
clothed as we are with the plenitude of consular power, 
endure this nuisance of our nation and our name 9 Shall 
we suffer him' to put the Roman Empire to the sword, and 
lay waste the world, because such is his horrid fancy? 
With the sanction of so late a precedent, need I obtrude 
the fate of the innovator, Spurius Melius, immolated at the 
altar of the constitution, by the hand of Servilius Ahala ? 
There has — yes, there has been, and I5.tely been, a vindica- 
tory virtue, an avenging spirit in this republic, that n^ver 
failed' to inflict speedier and heavier vengeance on a noxious 
citizen, than on a national f5e. Against you, Catiline, and 
for your immediate condemnation, wh^t, therefore, is wanting? 
Not the grave sanction of the senate— not the voice of the 
country — ^not ancient precedents — ^not living l^w. But wd are 
wanting — ^I say it more loudly — ^WE,the consuls themselves. 

Conscript Fathers, a camp is pitched against the Roman 
republic, within Italy, on the very borders of Etruria. 
Every diy' adds to the number of the ^nemy. The leader 
of those enemies, the commander of that encampment, 
walks within the walls of R5me; takes his seat in this 
senate, the he^rt of Rome; and, with venomous mischief, 
rankles' in the inmost vitals of the c5mmonwealth« Catiline, 
shotild I, on the instant, order my lictors to seize and 
drag you to the stake, some men might, even th^n, blame 
me for having procr^tinated punishment; but n5 man 
oould criminate me' for a faithful execution of the llLws. 
They shiill be executed. But I will neither act, nor will I 
sdffer^ without full and sufficient reason. Trust me, they 
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sb&U be executed; and th^n^ eyen ^hu, when there sball 
not be found a man 8o flagitious^ so much a Catiline, as to 
sajl you were not ripe for execution. You shall live* as 
long as there is one who has the forehead to sayl you ought 
ifi lire; and you shall live^ as yon live now, under our 
broad and wakeful eye> and the sword of justice' shall keep 
waTing round your head. Without the possibility of hiring, 
or of seeing, yoii shall be seen, and he&rd, and understbod. 

Was not the night before the l^t^ sufficient to convince 
you, that there is a good genius' protecting that republic' 
which a ferocious dembniac' is labouring to destroy? I 
avbr that, on th^t S£une night, you and your complotters* 
assembled in the house of Marcus Fortius Lbcca. Can even 
your own tongue deny it? Yet secret I speak oiit, man; 
for, if yoti do not, there are some I see around me^ who 
shall have an agonising proof that I am triie in my assertion. 

G5od and great godsl where kce we ? What city do we 
inhiibit? Under what government do we live? Here, 
HERE, Conscript Fathers, mixed and mingled with us 411 — 
in the centre of this most grave and venerable assembly — 
Are men sitting, quietly incubating a plot against my life, 
against all yoiir lives; the life of every virtuous senator and 
citizen: while T, with the whole nbst of traitors brooding 
beneath my eyes, am parading in the petty formalities of 
deblite; and the very men appear scarcely vulnerable by 
my voice, who ought, long since, to have been cut down 
with the sw5rd. 

In the house of Lecca, you were, on that night, Thbn 
and there' did you divide Italy into military stiitions; did 
you appoint commanders of those stations; did you specify 
th5se' whom you were to take along with you, and those' 
whom you were to leave behind; did you mark out the 
limit of the intended conflagrlition $ did you repeat your 
resolution of shortly lea^ng Rome, only putting it 5ff for 
a little, as you said, until you could have the head of the 
cbnsul. Two knights — B5man knights — ^promised to deliver 
that head to you before silnrise the next mbming; but 
scarcely was this stygian counsel dis661ved, when the consul 
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was acquainted! with the result of the whole. I doubled 
the guards of my hoiise; and^ after announcing to a circle 
of the first men in the st^te — ^who jrere with me at the time 
— the very minute when these assassins would come to pay 
me their respects^ that same minute they arrived^ asked for 
gntrance^ and were denied it. 

Proceed, Catiline, in your hbnourable career. Go where 
your destiny and your desire are driving you. Ev^uate 
the cityl for a season. The gdtes^ stand 5pen. Begbne I 
What a sh^me' that the Manlian &rmyl should look out so 
I5ng for their general ! Take all your loving friends al5ng 
with you; or, if that be a vain hope, take, at least, as many 
as you can, and cleanse the city for some short time. Let 
the walls of Bdme^ be the mediators between thee and me; 
for, at present, you are much too n^r me. I will not suffer 
you. I will not longer underg5 you. 

Lucius Catiline, aw^y! Begin, as soon as you are dble, 
this shameful and unnl.tural war. Begin it, on yotir part, 
under the shade of every dreadful omen; on mine, with the 
sure and certain hope of safety to my cotintry, and glory to 
myself: and when this you have done, then do Thou, whose 
altar was first founded by the founder of our state — ^Thou, 
the stitblisher of this city, pour out thy vengeancel upon 
this m4n' and all his adherents. S^ve us from his fdry; 
our public kltars, our sacred temples, our hoilses, and house- 
hold gods; our liberties — our lives. Pursfie, tutelar god, 
pursiie them — ^these foes to the gods and gbodness — ^these 
pliinderers of Ttaly— -these assassins of Rome. Er^e 
them out of this life; and, in the n6xt, let thy vengeance 
pursile them, insatiable, implacable, immdrtall 


MONCONTOUB.* 

weep for Moncontour I weep for the hour 
When the children of darkness and evil had power; 

* Honoontour, a yiUacee of France, 26 miles north-west ot Foictien. Hero 
the Protestants (HnsuenotB) suffered a defeat in 1689. 
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When the horsemen of Yalois triumphantly trod 

On the bosoms that bled for then: rights and their God. 

weep for Moncontour I weep for the slain 
Who for faith and for freedom lay slaughtered in vain I 
weep for the living, who linger to bear 
The renegade's shame, or the exile's despair I 

One look, one last look to the cots and the towers. 
To the rows of our vines, and the beds of our flowers; 
To the church where the bones of our fathers decayed. 
Where we fondly had deemed that our own should bo kid. 

Alas ! we must leave thee, dear desolate home. 
To the spearmen of Uri, the shavelings of Rome; 
To the serpent of Florence, the vulture of Spain; 
To the pride of Anjou, and the guile of Lorraine. 

Farewell to thy fountains, farewell to thy shades. 
To the song of thy youths, to the dance of thy maids; 
To the breath of thy gardens, the hum of thy bees, 
And the long waving line of the blue Pyrenees I 

Farewell and for ever! The priest and the slavo 
May rule in the halls of the free and the brave; 
Oiir hearths we abandon — our lands we resign — 
But, Father, we kneel to no altar but thine. 

Magaulay. 


LADY RANDOLPH LAMENTING THE DEATH OF H£R 

HUSBAND AND CHILD. 


[John Home, the ftuthor of the popular tragedy of "Douglas," was bom m 
Ancrum, Boxburghahire, in 1724, and died in 1808. He was educated for tha 
chui'ch, and on being licensed, was ordained minister of Athel8taneford,in £ask 
Lothian. His tragedy of " Douglas ** was performed at Edinburgh in 1750^ and 
gave such offence to the presbytery, that the author, to avoid ecdesiaBtical 
censure, resigned his living, and ever after appeared and acted as a layman.] 

Ye woods and wflds, whose melancholy gl6oml 
Accords with my soul's eddness, and draws forth 
The voice of sbrrow' from my bursting heirt. 
Farewell a while, I will not leave you long; 
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For in yotir abides* I deem some spirit dwells, 
Wbo, from the chiding str^m' or groaning 6ak, 
Still hoars' and answers to Matilda's moan. 
Douglas, Douglas ! if departed gh5sts 
Are e'er permitted to review this world. 
Within the circle of this wood thou art, 
And, with the passion of immortals, hear'st 
My lamentation; hear'st thy wretched wifel 
W^p for her husband slain, her infant I5st. 
My brother's timeless death' I s6em to mourn. 
Who perished with thee' on that fatal day: 
To thie I lift my yoice; to th^e' address 
The plaint' which mortal ear hath n^ver heard. 
disregard me not; though I am called 
Another's now, my heartl is wholly thine. 
Incapable of change, affection' lies 
B^ied, my Dotiglas, in thy bloody grkve. 

Home. 


THE HAND. 

In many respects the organ of touch, as embodied in the 
hand, is the most wonderful of the senses. The organs of 
the other senses are passive; the organ of touch alone is 
active. The eye, the ear, and the nostril stand simply open: 
light, sound, and fragrance enter, and we are compelled to 
see, to hear, and to smell; but the hand selects what it 
shtdl touch, and touches what it pleases. It puts away 
from it the things which it hates, and beckons towards it 
the things which it desires; unlike the eye which must often 
gaze transfixed at horrible sights from which it cannot turn; 
and the ear, which cannot escape from the torture of dis- 
cordant sounds; and the nostril, which cannot protect itself 
from hateful odours. 

Moreover, the hand cares not only for its own wants, but, 
when the other organs of the senses are rendered useless, 
takes their duties upon it. The hand of the blind man goes 
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with him aB an eye through the streets^ and safely threads 
for him all the devious ways: it looks for him at the faces 
of his friends^ and tells him whose kindly features are gazing 
upon him; it peruses books for him^ and quickens the long 
hours by its silent readings. 

It ministers as willingly to the deaf; and when the tongue 
b dumb and the ear stopped^ its fingers speak eloquently 
to the eye^ and enable it to discharge the unwonted office 
of a listener. 

The organs of all the other senses^ also^ even in their 
greatest perfection^ are beholden to the hand for the en- 
hancement and the exaltation of their powers. It constructs 
for the eye a copy of itself^ and thus gives it a telescope 
with which to range among the stars; and by another copy 
on a slightly different plan^ furnishes it with a microscope^ 
and introduces it into a new world of wonders. It con- 
structs for the ear the instruments by which it is educated^ 
and sounds them in its hearing till its powers are trained 
to the full. It plucks for the nostril the flower which it 
longs to smelly and distils for it the fragrance which it 
covets. As for the tongue^ if it had not the hand to serve 
it^ it might abdicate its throne as the Lord of Taste. In 
short; the organ of touch is the minister of its sister senses^ 
and; without any play of wordS; is the handmaid of them all. 

And if the hand thus munificently serves the body^ not 
less amply does it give expression to the genius and the 
wit; the courage and the affection^ the will and the power 
of man. Put a sword into it; and it will fight for him; put 
a plough into it; and it will till for him; put a harp into it; 
and it will play for him; put a pencil into it; and it will 
paint for him; put a pen into it; and it will speak for him; 
plead for him; pray for him. What will it not do ? What 
has it not done ? A steam-engine is but a larger hand; 
made to extend its powers by the little hand of man 1 An 
electric telegraph is but a long pen for that little hand to 
write with I All our huge cannons and other weapons 
of war, with which we so effectually slay our brethren; 
are only Cain's hand made bigger; and stronger, and 
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bloodier I WHat, moreover, is a ship, a railway, a light- 
house, or a palace — what, indeed, is a whole city, a whole 
continent of cities, all the cities of the globe, nay, the very 
globe itself, in so far as man has changed it, but the work of 
that giant hand, with which the human race, acting as one 
mighty man, has executed his will I 

TVhen I think of all that man and woman's hand has 
wrought, from the day when Eve put forth her erring hand 
to pluck the fruit of the forbidden tree, to that dark hour 
when the pierced hands of the Saviour of the world were 
nailed to the predicted tree of shame, and of all that human 
hands have done of good and evil since, I lift up my hand, 
and gaze upon it with wonder and awe. What an instru- 
ment for good it is ! What an instrument for evil ! and 
all the day long it never is idle. There is no implement 
which it cannot wield, and it should never in working hours 
be without one. We unwisely restrict the term handicrafts- 
man, or hand-worker, to the more laborious callings; but 
it belongs to all honest, earnest men and women, and is a 
title which each should covet. For the queen's hand there 
is the sceptre, and for the soldier's hand the sword; for the 
carpenter's hand the saw, and for the smith's hand the 
hammer; for the farmer's hand the plough; for the miner's 
hand the spade; for the sailor's hand the oar; for the 
painter's hand the brush; for the sculptor's hand the chisel; 
for the poet's hand the pen; and for the woman's hand the 
needle. If none of these or the like will fit us, the felon's 
chain should be round our wrist, and our hand on the 
prisoner's crank. But for each willing man and woman there 
is a tool they may learn to handle; to all these is the com- 
mand, '^ Whatsoever thy hand findeth to do, do it with all 
thy might." 

Dr. Qsorge Wilson. 
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"WILD FLOWERS. 


Sweet nurslings of the vernal skies, 

Bathed in soft airs, and fed with dew, 
"What more than magic in you lies. 

To fill the heart's fond view ! 
In childhood's sports, companions gay. 
In sorrow, on Life's downward way. 
How soothing ! in our last decay 
Memorials prompt and true. 

Belies ye are of Eden's boT^ers, 
As pure, as fragrant, and as fair. 

As when ye crowned the sunshine hours 
Of happy wanderers there. 

Fallen all beside — the world of life. 

How is it stained with fear and strife ! 

In reason's world what storms are rife. 
What passions rage and glare I 

Ye dwell beside our paths and homes. 

Our paths of sin, our homes of sorroT7, 
And guilty man, where'er he roams, 
Your innocent mirth may borrow. 
The birds of air before us fleet. 
They cannot brook our shame to meet — 
But we may taste your solace sweet 
And come again to-morrow. 

Ye fearless in your nests abide — 

Nor may wo scorn, too proudly wise, 
Your silent lessons, undescried 

By all but lowly eyes; 
Por yo could draw th' adminng gaze 
Of Him who worlds and hearts survey 
Your order wild, your fragrant maze. 
He taught us how to prize. 


o . 
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Alas I of thousand bosoms kind 
That daily court you and caress^ 

IIow few the happy secret find 
Of your calm loveliness I 
" Live for to-day I to-morrow's light 

To-morrow's cares shall bring to sight. 

Go, sleep like closing flowers at night, 
And Heaven thy mom will bless." 


Kerle. 


ELEMENTS OF MACHINERY. 


Cylinder, (hylindo, G.) a roller; a long 

round body of uniform thickness. 

whose ends are equal and parallel 

circles. 
Engine, [ingaiiumt L.) Lit. a clever 

contrivance. Hence also ingenioue. 


Fulcrum, (L.) a prop or support 
Lever, {levo, L.) Lit the lifter or raiser. 
Prime mover, (primus, L.) the original 

force which sets a machine in motion. 
Pulley . {polus, L.) Lit, the turner or 

revolver. 


OF MACHINES IN GENEBAL, AND THEIB USES. 

There are many kinds of force \rhich men have employed 
for the purpose of producing motion. Thus, a conmion 
pump is worked by the hand; carts and carriages are drawn 
by horses; the motion of a clock is due to gravity acting 
on its weights; the downward flow of water is made to turn 
water-wheels; a windmill and a ship are driven by the 
wind; and^ not to mention others of less importance^ the 
elastic force of steam is the great moving power of our 
time. But it will often happen that none of these moving 
powers^ or prime movers, as they are called^ can be directly 
applied at the point where it is wanted; or it may act in a 
different direction from that in which we wish motion to 
take place; or, from various other causes, it may be diffi- 
cult so to regulate its application, as to secure the exact 
accomplishment of the desired effect. Suppose that a heavy 
stone, for example, has to be raised twenty feet. It is im- 
possible for any considerable number of men to get hold of 
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it, and, even if they could, it would be equally impossible 
for them to raise it farther than their arms can reach. But, 
by means of a contrivance called a crane, they will be able 
to accomplish their purpose without the least difficulty. 
This is only one out of innumerable cases in which some 
instrument or contrivance is necessary in order to modify a 
moving power, so as to adapt it to the performance of a 
particular kind of work. Now, every such instrument or 
contrivance is called a macliine. Some simple machines, 
used by artizans or mechanics, are also called tooh; and 
some others, of larger size and more complex structure, are 
often spoken of as engines; but the word '^ machine " is, 
properly speaking, applicable to them all. 

It is not the purpose of a machine to prodtice motion, 
nor has it any power to do so. It cannot even move itself; 
and it will accordingly remain at rest, unless some moving 
power act upon it» But it transmits the force, communi- 
cated to it by a moving power, from one point to another, 
alters its direction or intensity, and, in general, turns 
it to the best account in the performance of any given 
work. 

Hence we have always at least two things to consider in 
examining a machine, namely, the work to be done, imply, 
ing a certain resistance to be overcome, and the force or 
potoer, by whose action on the machine that work is per- 
formed. The former is technically called the weight. 
Sometimes, indeed, weight is the actual resistance which 
has to be overcome, as, for example, in raising a stone or 
other heavy substance; but even when this is not the case, 
we still speak of the power and the weight. This cannot be 
said to be incorrect, for every kind of force or resistance 
inay be conveniently represented by a weight exactly suffi- 
cient to produce the same effect. 

Machinery is employed for an immense variety of pur- 
poses. By it many results are easily attained, which neither 
the hand nor any other moving power cotdd directly ac- 
complish. We owe to it much of our progress in civiliza- 
tion. Few of the comforts^ the luxuries, or the ornaments 
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of life could become ours without its invaluable aid. It is 
the indispensable handmaid of all the useful arts — of agri- 
culture^ minings manufactures^ commerce^ navigation. Even 
in the most common transactions of everyday life^ machines 
are ever in our hands. The merchant uses a balance to 
weigh^ and a knife to cut^ the goods which a cart^ or a steam- 
engine^ has brought him. The balance^ the knife^ the cart^ 
the steam-engine^ are all machines. When we replenish 
the grate^ we use a shovel or a pair of tongs; these are 
machines too. So is the poker with which we afterwards 
stir up the fire. The clock or watch which tells us the 
hour is a machine of great complexity; and scarcely less 
intricate^ perhaps more so^ is the printing-press with which 
this book was printed. Not to multiply examples unneces- 
sarily^ the motions of our own bodies are to a great extent 
mechanical^ and certain parts of their structure^ especially 
in the limbs^ afford some of the best illustrations of the 
principles of machinery. 

It has been said that no machine can of itself produce 
motion or create force^ yet it may enable a compara- 
tively feeble force^ such as the muscular strength of a 
man^ to overcome a resistance much greater than itself. 
How is this ? Does the machine really add to the energy 
of the power ? It does not^ for the increase of power is 
gained at the expense of time. If the weight of a ton^ for 
example, is to be raised one foot by a force equivalent to 
a hundred weighty the force must act through a space of 
twenty feet. So it is in every other case; the greater the 
weight is^ when compared with the power, the smaller must 
be the space through which it will be moved by the motion 
of the power through any given space. In short, a feeble 
power will raise a heavy weight, but it will do it slowly in 
proportion to its feebleness. 

There are certain simple elements of which all machines, 
however complex, are composed. They are called the 
Mechanical P<ywer8. Of these there are usually reckoned 
six — the leuer^ the wheel and axle, the puUey^ the mdvned 
plane, the wedge, and the screw* 
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TH£ tiEVEB. 

A LEVER is a solid rod or beam turning on a fixed axis^ 
which is called the fulcrum or prop. It may be either 
straight or bent^ but the straight lever is that which most 
frequently occurs^ and whose effects are most easily under- 
stood. The delightful game of seesaw affords an example 
with which every boy is familiar. The fulcrum is the point 
on which the plank rests and round which it turns; the 
weight of either boy may be reckoned the power; that of 
the other is the weight. Here the fulcrum is between the 
power and the weighty and the power may bo either less or 
greater than the weighty or they may be exactly equal. 
This is the most common kind of lever^ and is usually called 
a lever of the first kind, P and W are the power and 
Fig. 27. weight, acting at their respec- 

tive ends of the lever of which 
p4, *» — F^w^ ^^ *^® fulcrum; their dis- 

* — tances from F are called the 
a'nns of the lever. The longer the arm P F is, when com- 
pared with the arm WF, the smaller will be the force P 
required to move or balance a given weight W. Thus if P 
is a force equal to 1 lb., and acts at a distance of one foot 
from F, it will balance a weight of 12 lbs. suspended at the 
distance of one inch on the other side of F. Hence power 
is gained in this kind of lever by moving the fulcrum to- 
wards the end at which the weight or resistance is to be 
overcome. But it is clear that it must be gained at the 
expense of time, for the weight will move through a shorter 
distance, and therefore more slowly than the power, in pro- 
portion as the arm which supports it is shorter than the 
other. When a quarrier employs a crow-bar to move a 
heavy stone, his hand is the power, and he places a small 
stone below the crow-bar as a fulcrum. The poker rests in 
the same way, on one of the bars of the grate, which is its 
fulcrum; the coals in the grate are the weight. A pump- 
handle is another familiar example of the same kind of 
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lever. Scissors^ snuffers^ and pincers are double levers of 
the first kind; the nail that unites the two parts of the in- 
strument being the fulcrum of both. 

We have a very important application of this class of 
levers in the various kinds of balances used for weighing 
goods. In the common Fia. 2& 

balance^ the arms are equal^ 
so that the power and the 
weight, or rather the two 
weights, must also be equal, 
in order to secure equili- 
brium. The steel-yard dif- 
fers from the common balance 
in having arms of unequal length, on the longer of which 
is marked a scale of divis< Fio. 29. 

ions. A known weight (P) 
is slid along these divisions, 
until it balances the sub- C 
stance to be weighed (W). 
Its position on the scale will 
then indicate the weight of 
that substance. 

The second kind of lever has the weight between the ful- 
crum and the power. It is obvious that, in this case, the 
power will be always less than Fig. 30, 

the weight, because it pulls by i 
a longer arm, that is, at a O 



^ 


vr 




greater distance from the ful- *^ r\ 

cram. It is equally clear that the power must move 
through a greater space than the weight, and therefore with 
greater speed. Hence this kind of lever is best adapted to 
produce an effect which requires great force rather than 
velocity of motion. An oar is a good example. The water 
against which its blade is pressed may be regarded as the 
fulcram, the weight is the boat, and the hand of the boat- 
man is the power. Gates and doors are often mentioned 
as examples of this kind of lever. A porter, rolling a heavy 
cask along tho street, thrasts the point of a handspike below 
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it^ and shoyes it from him^ pressing it upwardfi. The eortih 
is here the fdlcruxn; the power and weight are easily dis- 
tinguished. Nut-crackers are double levers of the second 
kind. The hinge is the fulcrum of each half^ the nut is the 
weight or resistance to be overcome^ and the hand is the 
power. 

In levers of the third hind^ the power takes the middle 
Fig. 31. place and^ being nearer theful- 

crum^ must always be greater 

than the weight. Hence they 

^ are adopted only where rapids 


s^ 


^^ ity and despatch are reqmred 

more than power. One of the best examples is the treadle 
of a tuming-lathe^ in which the hinge is the fulcrum^ the 
foot the power^ and the crank of the wheel with which the 
treadle is connected the weight. Common tongs and the 
shepherd's shears are familiar examples of double levers of 
the third kind. Many striking examples are found in the 
animal economy. The Hmbs of animals are generaUy levers 
of this description. The forearm^ for instance, has its ful- 
crum in the elbow-joint; the weight is the forearm itself 
and the hand^ together with anything which they may be 
employed to move; and the power is a strong muscle pro- 
ceeding from the shoulder, and attached to the forearm a 
little below the elbow. The advantage is, that a slight con- 
traction of the muscle gives a considerable motion to the 
limb. Here, surely, we see displayed the goodness and 
wisdom of the Creator; for it is of much less consequence 
to man to be able to exert a great force or overcome a great 
resistance with his hand and arm, than to move these and 
the other members of his body with sufficient nimbleness 
and rapidity. 


THE WHEEL AND AXLE. 


Almost every one has seen a draw-woll, into which tbo 
bucket is let down empty, and then drawn up full, by 
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meaua of a rope coUeJ round a cylinder. This cylinder is 
worked by a handle p^, 3a 

called a winch 
(HIK), and tbe 
hand which drives 
the winch makes 
one revolution for 
every coil of the 
rope. Suppoeenow 
tihat for the winch 
a wheel is substi- 
tuted,* of such a 
size that its circum- 
ference may coincide with the circle described by the hand 
in working the machine. The apparatus will then be a 
v>heel and axle, in the simplest form which it can assume. 
The cylinder, round which the rope is coiled, is called the 

In this, the second of the mechanical powers of which 
all maohiiiery is composed, the moving power aots at the 
circumference of the wheel, and tends to make it revolve. 
The weight or resistance acts in the same way at the cir- 
cumference of the asle, and pulls it round in the opposite 
direction to that in which the wheel is pulled. But the 
whole machine la cither of one pieca, or at least tbe wheel 
and axle are so connected, that if the one revolves, the 
other must revolve with it. Hence the power and the 
weight act against each other. 

Suppose tbe circumference of the wheel to bo tea feet, 
and that of tho axle one foot. The weight, in one revolu- 
tion, will thus pass through one tenth of the space described 
fay the power in the same time; consequently it will be ten 
times as large as tbe power, if they are in equilibrium. A 
force of 1 lb., for example, will balance in the case sup- 
posed a resistance of 10 lbs. But it will be observed that 
Ibe circumference of tbe wheel, which carries tho smaUer 

* In the flKHn ghen ibois, there li Ixilh a nhesl sniln vincbj liut geiK^nillj 
It !■ not Deceuorr (o have both In Ui« uma machine. 
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weighty moves ten times more rapidly than that of the axle, 
which carries the greater. Accordingly^ where the object 
is to increase^ or rather to accumulate power — in other 
words^ to make a feeble power overcome a great resistance 
— ^the power must be applied to the wheels and the resist- 
ance to the axle^ in the mode already described. But 
when^ on the other hand^ it is desirable to secure velocity 
of motion, even at the expense of power, the order of the 
parts must be reversed. The moving power will then act 
on the axle, which, in its turn, will communicate motion to 
the wheel. In either case, the two forces will balance each 
other, when they are inversely proportional to the lengths 
of the circumferences in which they act. 

It may be remarked^ that the principle of this machine 
is exactly identical with that of the lever. The common 
axis round which both wheel and axle turn, may be regarded 
as the fulcrum. The weight acts at a distance from that 
fulcrum equal to the radius of the axle, and the power at a 
distance equal to the radius of the wheel. Now, these dis- 
tances form, as it were, the two arms of a lever of the first 
kind. Every successive instant, as the machine revolves, 
each of the forces acts at the extremity of a new radius, so 
that every conceivable radius, both of the wheel and axle, 
becomes an arm of the lever in its turn. Hence the 
wheel and axle has sometimes been called the perpettial lever. 

We have an example of the wheel and axle in the appa- 
ratus used for steering a ship. In boats and other small 
vessels, the helm is moved by a lever, but in larger vessels 
a wheel and axle is employed. Hence we hear the helms- 
man spoken of as ^^ the man at the wheel.'*' In this case, 
the rim of the wheel is set round with handles for the 
helmsman to pull by; the chain that moves the helm is 
coiled round the axle. In practice, it is not always neces- 
sary that the wheel should be complete; for the same efifcct 
will be produced if spokes are inserted into the axle without 
being connected by a rim, and these may be turned by the 
hand, or by any other power acting at their extremities. 
This is the principle of the capntaUf a powerful instrument 
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used in ships for hauling up anchors. The axle is a strong 
vertical cylinder^ and is moved by the sailors pressing 
against the spokes^ which are taken out and laid aside when 
the instrument is not in use. In one case already referred 
to^ the wheel is wanting altogether, its place being supplied 
by a winch. The length of the rod or lever K I (fig. 32) 
is to be regarded as the radius of the wheel^ and the circle 
described by the hand its circumference. This form of the 
machine is called a windlass. 

When great power, or great velocity is required, wheels 
and axles are often combined so as to impart motion to one 
another. The modes of combination are extremely various. 
Sometimes a strap or cord is placed in a groove in the cir- 
cumference of an axle, and carried roimd a similar groove 
in the circumference of a wheel. This is called an endless 
band. But the most common mode of connecting two 
wheels, or a wheel and an axle, is to surround the circum- 
ference of both with teeth or cogs fitting into each other. In 
this case, the axles are usually called pinions, and the teeth 
raised upon them are called leaves. Thus, in the system 
represented in fig. 33, the power moves the wheel C; the 
axle of that wheel is a Fto. 33. 

pinion whose leaves fit into 
the teeth of the wheel B, 
and set it in motion; the 
axle of the wheel B, again, 
imparts motion, in the 
same way, to the wheel A. 
Now, if the wheel A has [J^p 


fifty teeth, and the pinion 

which drives it ten, the latter must evidently make five 
revolutions for every revolution of the former. The wheel 
B will therefore move five times as fast as the wheel A; 
and^ on a similar supposition in regard to the wheel B and 
the pinion which drives it, the wheel C will be found to 
move five times as fast as the wheel B. By this system, 
then we lose velocity and time, but gain power. It is 
clear however, that the arrangement might bo reversed, or 
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modified in a thousand different ways. It is, indeed, this 
same simple prinoiple, which lies at the foundation of all 
the ingenious and often complicated machinery included 
under the general name of wheel^worh. 


THE PULLEY. 

The puUey, the third in importance oi the mechanical 
powers, consists essentially of a cord passing over a wheel 
which turns on an axis. We often speak of the wheel as if 
it were itself the pulley, but it is upon the cord that the 
mechanical effect depends, the wheel being introduced to 
lessen the effects of friction. When the wheel merely turns 
on its axis, without moving from its place, it is said to be 
fixed; but when it is suspended by means of the cord, so 
as to rise and fall with the weight, it is called a movaUe 
pulley. 

If the cord of the fixed pulley A have a weight suspended 

at each end, it is obvious that these weights, to balance 

Fig. 31 each other, must be equal H^ioe 

the fixed pulley gives no additional 

>^. power, and therefore cannot enable 


n 


^v^ 


a small force to overcome a greater. 
' ~^ But its use is attended with this con- 
\ venience, that it enables us to pro- 

duce an upward motion, for example, 
* Q by a downward force, or indeed by 
^^ jijp a force acting in any direction what- 

ever. It is evident that a hand will 
have the same effect in raising the weight W, whether it 
act at P, or at Q, or at B. Thus, a moving power, of what- 
ever kind, may, by the use of one or more fixed pulleys, 
produce a motion in any desired direction by acting itself 
in the direction in which it can be most conveniently 
applied. 
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A moTable pulley, however, affords mechanical assistance. 
Suppose the weight W to be attached to f^o. 35. 

the movable pulley A, aud one end of the ^ ^ 

cord of the pulley fastened to a hook at 


ffl 



B. If we fasten the other end to a similar 
hook at C, each hook will support one- 
half of the weight. But if, instead of 
being fastened at C, that end of the cord 
is either held by the hand, or passed 
over a fixed pulley, and stretched by a 
weight P, the hook at B will still support 
its half of the weight W, so that the ^vQ Qi 

weight P, or the hand which holds the 
eord, will have to support only the other half. If the hand 
now pull the string, the hook at B will continue to afford 
the same assistance. Hence the power of the hand will be 
doubled. But it is to be observed that the weight will 
move with only one-half the velocity with which the hand 
moves; for, in order to raise it one inch, the cord must be 
pulled till it is one inch shorter on each side of the pulley, 
that is, till the hand has moved through two inches. Thus 
the advantage of a movable pulley consists in dividing the 
difficulty. The weight is raised through a certain space, 
by pulling the cord through a space twice as great, but only 
one-half the strength is required which would be- necessary 
without the aid of the machine. The effect is almost the 
same as if the weight were divided into two equal parts, 
and these parts raised successively. 

Here, then, we have another example of the principle on 
which aJl mechanical power is founded. The deficiency of 
strength in the moving power is compensated by superior 
velocity. In every machine, however powerful, and how- 
ever ingenious, what is gidned in power must be lost in 
time. It would be a great mistake, however, to suppose 
that the loss is equal to the gain, and that we derive no 
advantage from the mechanical powers. Since our strength 
is not great, and we cannot augment it, that science is of 
wonderful utility which enables us to reduce to its level any 
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registance we may have to overcome, or any heavy body 
we may have to raise. This wo accomplish very much in 
the same way as if we divided the body into parts, and 
raised these parts successively; but with this important 
difference, that, at the ooDolosion of our task, the body re- 
mains whole and uninjured. If it requires a saorifioe of 
time to attain this end by meaDs of a machine, it must be 
remembered that without the machine it could not be at- 
tained at alL It is with great advantage, then, that time 
is thus exchanged for power. 
If two or more movable pulleys be connected together, 
Fio. 36. the effect will be iaoreased. Sometimes one 
_ cord is passed ronnd several wheels, as in the 
"system represented in fig. 36. Here tho weight 
is supported by four cords, or, to speak more 
correctly, by the four parts or folds into which 
the cord ia divided by the wheels. The power 
P therefore supports only one-fourth of the 
weight W. For instance, a boy strong enough 
to lift 1 cwt., either without a machine, or by 
means of a fixed pulley, would bo able, by such 
a system as this, to lift 4 owt. There are other 
methods of arranging pulleys in which several 
distinct cords are employed. In these, the 
■ mechanical effect is still greater, but the appa- 
• ratus is more complicated, and less convenient. 
The pulley is chiefly used for the purpose of 
raising heavy bodies. It is by means of pulleys that the 
sailor hoists his sails. They are in this case doubly con- 
venient; for, besides affording him mechanical assistance, 
they enable him to aoeoraplish his purpose without leaving 
the deck. 


THE 1NCLIK£D PLANE, WEDQE, ASD SCEKW. 
TflE inclijied jitane is the simplest of tho meohanioal powers. 
It is a plain sloping surface, used for the purpose of moving 

weights from one lovel to anotbor. Thus, if a heavy cask 
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has to bo put into a cart, it may be dilBcult to lift it per- 
pendicularly; but, by laying a broad plank in a sloping 
position, with one end Fm. 37, 

resting on the ground, 
and the other on the 
cart, the difficulty ie 
easily overcome. In this 
and similar oaaes, the 
power necessary for ' 
raising a weight, will 

bear the same proportion to the weight itself, as the per- 
pendicular height, through which the weight has been 
raised, does to the length of the plane along which it has 
actually moved. By lengthening the plane, therefore, wo 
render the work easier. Thus, on an inclined plane of 
20 feet in length, and 4 feet in perpendicular height, a 
weight of 500 lbs. will be balanced by a force equal to 
100 lbs. urging it up the plane. If the plane is 40 feet 
long, the height reraiuning the same, the same force will 
balance a weight of 1000 lbs. It is for this reason that we 
do not make a road right np a bill, but give it a winding 
course, so as to increase the length, and thereby lessen the 
difficulty of the ascent. Roads, it may be observed, are 
nsnally inclined planes, and the same may be said of rul- 
ways, though both are in some parts hoiizontaL 

The wedge may be considered as made up of two inclined 
planes united at their bases. The back of the wedge cor- 
responds to tiie perpendicular height of the Fj;q, 3^ 
inclined planes of which it is composed; 
hence the mechanical advantage gained by 
it is in proportion as the breadth of the 
back is less than the lengths of the two 
udea added together. Bat in the case of 
this instroment, the friction is usually so 
enormous, that calculations based on the 
supposition of perfect smootlmess are really 

of little or no value. The principal use of 

the wedge is for cleaving timber and other 
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hard substances. Ifc is also employed, as well as the screw, 
to join the parts of machines finnly together; pins and Bails 
being modified wedges, which are retained in their places 
by friction. Knives, and other cutting instruments in daily 
use among us, may be referred to the principle of the wedge. 
The screw, as well as the wedge, is to be regarded aa a 
variety of the inclined plane. It is in fact nothing more 
than an inclined pluie rolled round a cylinder. A stair- 
case winding round a pillar is a rough example on a laige 
YiQ, 39. scale. If a piece of paper 

be cut so that its edge AC 
shall be in the position of 
an inclined plane, and then 
rolled round a pencil or 
other cylindrical body AB, 
the edge AG will form a 
spiral round the pencil, 
which will answer to the thread of a screw, as seen in the 
figure £ F. Hence, in calculating the mechanical advan- 
tage which it gives, the screw may be treated exactly as an 
inclined plane. In practice, however, the power of this 
instrument is greatly increased by the handle which works 
it, and which is usually a lever or a winch. 

It must never be forgotten that, in all the foregoing ex- 
planations, the effects of friction and other disturbing influ- 
ences have been left out of account The results arrived 
at, therefore, are by no means absolutely correct, but they 
may be taken, in most cases, as a pretty near appronma- 
tion to the truth. 



CONCLUSION. 


Such are the leading principles of the science of machinery, 
the knowledge and application of which have done so much 
for man, In a savage state, ignorant of the arts which de- 
pend on mechanical combinations, he is exposed, without 
shelter, to the inclemencies of the weather; he ir unable to 
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transport himself over seas and oceans, to visit other climes, 
and other tribes of his fellow-men; he lives in the desert, 
uncivilized and comfortless; the fertile soil over which he 
roams^ is covered with thorns and briers and thickets^ the 
hannts of beasts of prey; his enjoyments are little superior 
to those of the lion^ the hyaena, and the elephant, while he 
is much their inferior in point of agility and strength. Bat 
when he has once discovered and applied the principles of 
mechanics, and introduced the practice of the useful arts, 
'^ the wilderness and the solitary place are made glad, and 
the desert rejoices, and blossoms as the rose." Cities are 
founded, and gradually rise to opulence and splendour; 
palaces and temples are reared; the damp cavern, and the 
rush-built hut are exchanged for the warm and comfortable 
apartments of a substantial mansion; ships are built, and 
navigated across the ocean; the treasures and productions 
of one country are made to supply the deficiencies of 
another; intercourse is opened up between the most distant 
tribes of mankind; commerce flourishes in all its depart- 
ments; and machinery of every kind is constructed to 
facilitate the labour, and promote the enjoyments of man. 
True it is that we should aim at something higher, and 
better, and more noble than mere material prosperity; yet 
surely it must be in accordance with the purposes of our 
being, and with the will of the beneficent Creator and 
Governor of all, that we should turn to the best account, 
for our own welfare and happiness, those ample resources 
which His bounty has placed at our disposal. 

QUESTIONS FOB EXAMINATION. 

Name some of the chief moiing powers. Why are machines necessary? 
What fiorposes do they senre ? What is meant by the power and the weight ? 
Is the word "weight" correctly applied here? Give instances of machines in 
common nse. How does a machine incxoase the effect of a moving power, since 
it does not create force ? Name the mechanical powers. What is a lever ? How 
many kinds of levers are there? What is the difference between them? What 
is meant by the arms of a lever ? Give examples of levers of the first kind— of 
the second— of the third. Describe the common balance— ^e steel-yard. De- 
scribe the mechanical action of the forearm. Give a fftmiliar example of the 
wheel and axle. What is the condition of equilibrium in the wheel and axlef 
Show that this machine i» virtually a lever. DeBcribe tbo steering appantuc 


288 THE BONFIRB OP CRAIQ-GOWAK. 

of a sMiH-the capstan. What is a windlass ? How are wheels connected lo ai 
to move one another? What is a pinion ? How is velocity of motion obtained 
in wheel- work? What Is a pnlley? a fixed pulley? a movable pnll^? What is 
the use of a fixed pulley? Show that a movable pulley doubles the effect of a 
moving power. Why is it advantageous to gahi power at the expense of time? 
What is the effect of combining pulleys ? Give examples of the inclined plane. 
Wliat is the condition of equilibrium on the inclined plane ? Why is a road up 
a hill made drcuitous ? What is a wedge ? and for what used ? Show that the 
screw is a variety of the inclined plane. Describe the effects of mechanical dis- 
covery In promoting civilization. 


THE BONFIRE OP CRAIG-GOWAN.* 

rWnxiAM S. Daniel, a poet of considerable note, died recently in Edinburgh, 
where he was well known to the literary circle. He is the author of " Lays of 
the Crimean War" and other poems.] 

A horseman sweeps at the dead of night 

Through the forest braes of Mar; 
And headlong is his star-lit flight — 

The messenger of war I 
Wildly panteth his foaming steed^ 

Yet for brae nor bank stays he^ 
But flies^ with a Highland eagle's speedy 

By the rushing waves of Dee. 
In the cot the herd-boy lifts his head 

At the strange and startling sounds 
And stares, with slumber's wondering dread. 

As the hoof-sparks flash around. 
The roe-buck springs from his lonely lair 
Beneath the birch-tree's branches fair, 

While down his sides the fear-drops stream; 
And the white owl sails through the troubled air, 

Like the creature of a dream I 

But on flies the steed, with flowing mane, 

On his dark and desolate track. 
And proudly he champeth the useless rein. 

For Vict'ry rides on his glossy back ! 

* The news of the fall of Sebastopol (Sept. 1865) was conveyed to the Queen 
at Balmoral On receipt of the intelligence, she immediately ordered a bonflr« 
to be kindled on Craig-aowan Hill, overhanging Balmoral Castle^ 
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On to the gentle lad/s halls, 

Who wears old Scotland's crown; 
And *^ Hurrah, hurrah/' the horseman calls, 
" Sebastopol is down ! " 
Swift as light 
Is the tidings' flight. 
And, with beating heart, but air serene, 

'Neath the glorious stars of a Highland night. 
Forth steps the Queen ! 

'^ Fire the pile on Craig-Gowan height ! " 

The fair Victoria cries. 
While the triumph-glance of Britannia's might 

Beams through her' queenly eyes: 
'^ Light the pile on Oraig-Gowan high. 

Light the mountain's head. 
Till every peak 'neath my Highland sky 

With the victory-fire is red I 
Let it tell with its mighty tongue of flame 

To Scottish heath and town. 
That my foot stands on the proudest gem 

Of the Russian tyrant's crown ! 

^* Let it flush the glens with its glorious light. 

Where my kilted lads were born. 
Who led the fight 
Up Alma's height. 

On the dreadful battle-mom; 
The men who nobly know to die. 
But cannot learn to flinch or fly — 
Who, on Balaclava's plain. 
When the death-shot poured like rain. 

Bore the waving feathers high 

In face of Russia's chivalry; 
And bade them in their might come on, 

Till the fiery horsemen's shock 

Broke like spray on granite rock. 
Where my Highland bayonets shone I 
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^^ Oh ! that yonder flame could light ^ 

The hill-tops of the world. 
Till sighing and down-trodden Right 

Its sunny flag unfurled — 
Till, with the bonds of serfdom riven. 

By his own triumphant sword, 
Man proudly raised his eyes to heaven — 

The freeman of the Lord ! 

" But fire the pile on Craig-Gowan height. 
Light mountain, glen, and sky — 
Right tramples on the throat of Might — 
Light, light the bonfire high I " 

W. & Daniku 


THE BATTLE OF BALACLAVA. 

[Some vague di£Feienoe8 as regards the religious toleration of Greek Christians In 
Turkey had taken place between Nicholas, the late emperor of Bussia, and the 
Grand Sultan. Britain and France failed by mediation to effect a reconciliation, 
and Nicholas inyaded Turkey, in 186S, with a large amiy« Britain and France, 
acting as the allies of Turkey, in their turn despatched an army to the Crimea. 
The battle of Balaclava, one of the most spirited and exciting contests of tha 
campaign, was fought on the 25th October, 1854.] 

The cavalry who have been pursuing the Turks on the right 
are coming up to the ridge beneath us, which conceals our 
cavalry from view. The Heavy Brigade in advance is drawn 
up in two lines. The first line consists of the Scots Greys, 
and of their old companions in glory, the Ennbkillen Dra- 
goons, the second of the 4th Eoyal Irish, of the 5th Dragoon 
Guards, and of the 1st Eoyal Dragoons. The Light Cavalry 
Brigade is on their left, in two lines also. The silence is 
oppressive; between the cannon bursts one can hear the 
champing of bits and the clink of sabres in the valley be- 
low. The Russians on their left drew breath for a moment, 
and then in one grand line dashed at the Highlanders. 
The ground flies beneath their horses' feet; gathering speed 
at every stride, they dash on towards that Aim rei streak 
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topped with a line of steel. The Turks fire a YoUey at eight 
hundred yards^ and run* As the Russians come within six 
hundred yards^ down goes that line of steel in fronts and 
out rings a rolling volley of Minie musketry. The distance 
is too great; the Russians are not checked, but still sweep 
onward through the smoke, with the whole force of horse 
and man, here and there knocked over by the shot of our 
batteries above. With breathless suspense every one awaits 
the burstbg of the wave upon the line of Gaelic rock; but 
ere they come within a hundred and fifty yards, another 
deadly volley flashes from the levelled rifle, and carries 
death and terror into the Russians. They wheel about, 
open files right and left, and fly back faster than they came. 
''Bravo, Highlandojrs 1 well done!" shout the excited spec- 
tators ; but events thicken. The ^Highlanders and their 
splendid front are soon forgotten; men scarcely have a 
moment to think of this fact, that the 9drd never altered 
their formation to receive that tide of horsemen. '^ No," 
said Sir Colin CampbelL '^ I did not think it worth while 
to form them even four deep ! " The ordinary British line, 
two deep, was quite sufficient to repel the attack of these 
Muscovite cavaliers. 

Our eyes were, however, turned in a moment on our own 
cavalry. We saw Brigadier-Qeneral Scarlett ride along in 
front of his massive squadrons. The Russians — evidently 
corps ^ilUe — their light blue jackets embroidered with 
silver lace — ^were advancing on their left, at an easy gallop, 
towards the brow of the hill. A forest of lances glistened 
in their rear, and several squadrons of grey-coated Dragoons 
moved up quickly to support them as they reached the 
summit. The instant they came in sight, the trumpets of 
our cavalry gave out the warning blast which told us all, 
that in another moment we should see the shock of battle 
beneath our very eyes. Lord Raglan, all his staff and 
escort, and groups of officers, the Zouaves, French generals 
and officers, and bodies of French infantry on the height, 
wore spectators of the scene, as though they were looking 
on the stage from the boxes of a theatre. Nearly every 
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one dbmoiinted and sat down^ and not a word was said. 
The Russians advanced down the hill at a slow canter, 
which they clianged to a trot^ and at last nearly halted. 
Their first line was at least double the length of ours — ^it 
was three times as deep. Behind them was a similar line, 
equally strong and compact. They evidently despised their 
insignificant-looking enemy; but their lime was come. At 
that moment, the bugles gave out the signal to charge; and 
as the Enniskillen Ihragoons on the right and the Scots 
Greys on the left, seemed suddenly te flash up the inter- 
vening part of the hill, with a cry that thrilled through the 
hearts of the British and French hosts alike, the immense 
force of the enemy curved itself like a crescent te receive 
and envelop them — the wings advanc^ig, and the centre 
line remaining firm. The brief shock was distinctly heard 
by the world of armed spectators on the plateau, as the 
sabres clashed and the horses met; but in an instant it was 
over. Bight through the first line of the enemy, without 
having been even detained, the Qreys and Enniskilleners 
had passed, and were seen with sabres on high, and red- 
dened, riding at tremendous speed towards the very heart 
of the second Bussian line. All behind them was ruin, and 
they broke what was still before them with the same irre- 
sistible violence. But the wings of the enemy's cavalry 
were dosing in tenfold numbers around the diminished band 
of heroes, whose rear and flanks they overlapped, when the 
1st Boyals and 4th and 5th Dragoon Quards charged with 
equal splendour, impetuosity, and effect, making the victory 
complete. 


THE CHABGE OF THE LIGHT BBIGADE. 
[an INOIDBNT in the BATTLT8 OP BALACLAVA.] 

Mbanwhilb, the biisiness which the 600 sabres of the Light 
Brig&de were undertaking, excited the astbnishment of the 
French and English armies on the plateati, who noted the 
ominous bdgles. All ejes* were turned in breathless sua- 
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p6nse upon the scene. The Russians* had retrograded into 
a less sparse* and expansive 5rder-* their skirmishers^ the 
waving Unes of their light h5rse, and a double horn of ad- 
vanced field-batteries' forming^ as it were^ an immensely 
wide gallery^ on which the British cavaliers on their mag- 
nificent horses* were preparing to rush. To the left front of 
the Light Brigade* there was hostile artillery; to their right 
front* there was hostile artillery; and they would have to 
sweep along the rifie range of three of the redoubts* still 
in the hands of the ^nemy. But this was nothing. Straight 
before those 600 devoted riders* the whole of the Russian 
cavalry^ now re-united in six massive divisions^ and 
pausing upon their own reserves (altogether at least 3000 
strong); were drawn up di^onally* across the great gallery 
of raking fire which we have described, but farther in ad- 
vance. Would hny of the daring assailants* ever even 
r5ach them? But this^ again^ was n5thing. Behind* 
frowned thirty heavy giinsl along a regular line* of A% 
enormous battalions of infantry^ over whose heads in the 
rear* thundered their great position-batteries from the hills* 
out of which the assailants had originally debotiched^ and 
on which* they were now resting again* in complete battle 
array; a whole army^ in shorty of 30^000 menl impregnably 
posted; and holding in possession Everything* which our 
glorious Six Hundred* could attempt either to take away or 
assail. One word m5re remains to be said: before the little 
band* who had to make their desperate onset could come 
to one stroke of the s^bre* or one thrust of the l^ce^ they 
had to clear a mile a/nd a hdlf of grdnnd. The immortal 
r^gimentS; whose lot it was thus^ in all the pomp of war^ 
but without one of the military chances of victory^ to ride 
rejoicing like bridegrooms into the embrace of de^th^ were 
the 4th and 13th Light Dragoons^ the 17th L^ncers^ the 
11th Prince Albert's Hussars^ and the 8th (the King's Royal) 
'Irish Hussars. Th^ir task; it will be thus underst6od; formed 
a melancholy contrast to thdt* just undertaken* and accom- 
plished by their cbmrades. 

Swerving a little to their own Mtl to get clearer sp^e^ 
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ihis Mndful of horsemen! broke away superbly upon their 
appalling ^rrand^ their comrades and allies on the heights 
watching the m5yement^ first with wonder and even in- 
credulity^ then with absolute consternation and boundless 
h5rror. Cries of astonishment and dism^y^ rose throughout 
the whole camp— the two Commanders-in-Chief i were lost 
in awe — ^none could co-operate with these horsemen now; 
they were p^t help. Let us fbllow them. First^ the 
redoiibts opened with rifles and musketry upon their right; 
but^ not turning a glancel either to one side^ or to the other^ 
they were soon borne p^t by their sp^d^ which visibly in- 
creased as they adv^ced« Every plume^ streaming bitck^ 
every headi bent slightly fbrward^ every right amii aloft^ 
every horse^ at grand racing stride^ swift as a m^teor^ th^ 
pi^eant of real battle^ they fiew 5nwards. 

When they had cleared more than h^f the distance* which 
had separated them from the huge columns of Russian 
(^valryi forming the nearest portion of the enemy before 
them^ and when^ of the mile and a half, much less than 
three-quarters of a mile intervened^ a blaze of lightl burst 
along the frbnt^ faint bluish wreaths of smdke' rose into tho 
^irl behind the intervals in the Russian squiulrons^ obscuring 
the view of the Russian infantry mlteses^ and at the same 
moment* the first line of the careering brig^e^ so regular 
before^ appeared like a line no longer^ but all ravaged with 
giips; men were seen lying on the ground' while their horses 
whaled and fled back; 5thers^ on the contrary^ were seen 
extricating themselves from the chargers* which had fallen: 
a moment more* and the thunders of the artillery! which 
had mdde this devastation* were borne to the ^rs of the 
excited c^mp. But stiU* tho charge was not ch^ked^ and 
5n rode the survivors* straight upon those murderous 
Russian guns^ into the very eyes of a storm of musketry* 
from the army of foes behind them^ and amid an6ther* but 
now dotible cannonadel on both sides of their advance-— 
from the position-batteries on the hills. Different^ ind^d^ 
was this manner of executing a chlkrge; difiFerent, indeed^ 
was this style of cavalry fighting, from that of the fifteeo 
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himdred Bussian horse' who on that very mbmingl had de- 
clined to meet the narrow front of a single regiment of 
Highlanders! in a single Hne^ unsupported^ and only two 
ddep 1 How truly st^tling the c6ntrast — ^how unspeakable 
the difference I 

After riding beyond the gdns, cuttmg down the giinners^ 
breaking and shattering a column of infantry^ and dispersing 
the cavabyl that rode to the rescue, the heroes t^nedi to 
charge h5me again^ their gory and streaming s&bres* no 
longer giving bdck the same flashes to the sun, and they 
themselvesl showing but 5ne man to every threel who had 
gallopped^ five minutes before, from beneath the heights of 
the allied circumvall^tion. Alls I dreadful as appeared 
such a change of numbers, the full alteration was not y^t. 
Another tremendous double hurricane of shot, which, 
coming from opposite quarters, seemed to meet in their 
persons, pissed among them as they tiimed, and half their 
remaining force* vanished on the sp5t. Then part of the 
Bussian hbrse — a cloud of Cossack Unces — closed in, and 
interposing on their road, not only seemed to bar it, but 
helped "with the smbke* to hide them completely' from the 
anxious gaze' of their comrades in the c^mp. 

Among th^se' it was a solemn moment* when they thus 
mentally said farewell' to every remnant of the noble Light 
Brigade ! But a strange interest' rivetted every look stiU' 
upon the blocked-up plain, and a stranger spectacle' re- 
warded that interest. Sw^, sMden, str5ng, and mighty 
was that pounding cr^h' which, as with a battering-ram, 
swung open the centre of the Cossack line, and flung its 
folds in shivering fragments on either side, as the Light 
Brig^e' came charging back' and cloving their terrible 
&venue home. It was indeed the remnant of the British 
corps' which had looked so magnificent' and so glittering 
a few short minutes before. B15ody, lacerated, and grim 
with the sweat and smoke of the battle, about a hiindred 
were seen together; and nearly as many m6rel straggled 
into the camp before Evening. Th^' were the survivors 
of the 607 1 
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Such was the course, and such was the close of that 
extraordinary charge, which, as General Sir William Napier 
afterwards justly remarked, was undertaken with so much 
good vMlj that " a douhtful sign, rather than a clear and 
unmistakahle order," had sufficed' to set it in motion. Our 
alliesl were lost in mingled sorrow and amazement; and 
General Canrob^rt deol&redl that the feat, if it transgressed 
all the great rules of warlike prudence, also transcended all 
the conceivable limits of warlike heroism. Compiled. 


THE CHARGE OF THB LIGHT BRIGADE. 
Half a league, half a league, 
Half a league onward. 
All in the valley of death 
Eode the Six Hundred. 
'^Forward, the Light Brigade! 
Charge for the guns!" he said: 
Into the valley of Death 
Eode the Six Hundred. 

** Forward, the Light Brigade f 
Was there a man dismayed? 
Not though the soldier knew 

Some one had blundered: 
Theirs not to make reply. 
Theirs not to reason why. 
Theirs but to do and die: 
Lito the valley of Death 

Eode the Six Hundred. 

Cannon to right of them. 
Cannon to left of them. 
Cannon in front of them. 

Volleyed and thundered; 
Stormed at with shot and shell, 
Boldly they rode and well; 
Into the jaws of Death, 
Into the mouth of Hell, 

Eode the Six Hundred. 
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Flashed all their sabres bare. 
Flashed as they turned in air, 
Sabring the gunners there. 
Charging an army, while 

All the world wondered; 
Plunged in the battery smoke, 
Right through the line they broke: 

Cossaok and Russian 
Reeled from the sabre stroke 

Shattered and sundered : 
Then they rode back, but not — 

Not the Six Hundred. 

Cannon to right of them, 
Cannon to left of them. 
Cannon behind them. 

Volleyed and thundered; 
Stormed at with shot and shell, 
While horse and hero fell. 
They that had fought so well 
Came through the jaws of Death, 
Back from the mouth of Hell« 
All that was left of them. 

Left of Six Hundred. 

When can their glory fade? 
the wild charge they madel 

All the world wondered. 
Honour the charge they made ! 
Honour the Light Brigade ! 

Noble Six Hundred 1 Tennyson. 


ENGLAND S DEAD. 


Son of the ocean isle! where sleep* your mighty dead? 
Show me what high and stately pile' is reared o'er Glor/s bed. 
Go, stranger, track the deep, free, free the white sail spread! 
Wave' may not foam, nor wild wind' sweep, where rest not' 
England's dead. 


298 England's dead. 

On Egypt's burning plains, by the pyramid o'er-swayed, 
With fearful power' the noon-day reigns, and the palm-treesl 

yield no shade. 
But let the angry sun' from heaven' look fiercely red, 
Unfelt by thosel whose task is done! — there slumbcrl 

England's dead 1 

The hurricane hath might' along the Indian shore. 
And far by Ganges' banks at night' is heard the tiger's roar; 
But let the sound roll on! it hath no tone of dread 
For those' that from their toils are gone; — tJi^ere slumber' 
England's dead. 

Loud rush the torrent-floods* the western wilds among; 
And free, in green Columbia's woods, the hunter's bow is 

strung; 
But let the floods* rush on! let the arrow's flight' be sped! 
Why should they reck' whose task is done? — TJiere slumber! 

England's dead. 

The mountain-storms' rise high' in the snowy Pyrenees, 
And toss the pine-boughs through the sky, like rose-leaves 

on the breeze; 
But let the storm' rage on ! let the fresh wreaths' be shed ! 
For the Roncesvalles' field' is won, — there slumber' England's 

dead. 

On the frozen deep's repose* 'tis a dark and dreadful hour. 
When round the ship' the ice-fields close, and the northern 

night-clouds' lower; 
But let the ice' drift on! let the cold blue desert* spread 1 
Their course with mast and flag' is done, — even there sleep' 

England's dead. 

The warlike of the isles — ^the men of field and wave — 
Are not the rocks' their faneral piles? the seas and shores' 

their grave ? 
Go, stranger, track the deep, free, free the white sail spread! 
Wave' may not foam, nor wild wind* sweep, where rest not' 

England's dead. 

Mrs. Hehans. 
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BTOEY OF THE BOAR AND TWO LIONS. 

Ik the days of my yonth^ when a black moustache curled 
where now you see the hoary beard of my winter's age, I 
seldom passed a night within my father's hut; but sallying 
out with my gun, lay in wait for the wild animals which fre- 
quented a neighbouring forest. One moonlight night I had 
taken my position on a high rock, which overhung a foun- 
tain and a small marsh, a favourite spot with our hunters 
to watch for boars, who resorted thither to drink and root. 
The moon had traversed half the heavens, and I, tired with 
waiting, had fallen into a dose, when I was roused by a 
rustliiig in the wood, as on the approach of some large 
animaL I raised myself with caution, and examined the 
priming of my gun ere the animal entered the marsh. Ho 
paused and seemed to be listening, when a half growl, half 
bark^ announced him to be a boar, and a huge beast he was, 
and with stately step he entered the marsh. 

I could now see by the bright moon, as he neared my 
station, that his bristles were white with age, and his tusks 
gleamed like polished steel among the dark objects round 
him. I cocked my gun, and waited his approach to the 
fountain. 

Having whetted his ivory tusks, he began to root; but 
he appeared to be restless, as if he knew some enemy was 
at hand; for every now and then raising his snout, he snuffed 
the air. 

I marvelled at these movements, for as the breeze came 
from a quarter opposite to my position, I knew I could not 
be the object of the boar's suspicions. Now, however, I 
distinctly heard a slight noise near the edge of the marsh: 
the boar became evidently uneasy; he once or twice made 
a low moan, and again began to root. 

Keeping a sharp look out on the spot whence I heard the 
strange noise, I fancied I could distinguish the grim and 
shaggy head of a Hon crouching upon his fore paws, and, 
with eyes that glared like lighted charcoal through the 
bushes, he seemed peering at the movements of the boar. 
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I looked again, and now I could see plainly a lion creeping, 
cat-like, on his belly, as he neared the boar, who was busy 
rooting, but with bristles erect, and now and then muttering 
something that I could not understand. 

The Hon had crept within about twenty feet of tbe boar, 
but was hidden in part by some rushes. I waited breathless 
for the result; and, although myself out of danger, I trembled 
with anxiety at the terrible scene. 

The boar again raised his snout, and half turned his side 
towards the lion, and I fancied I could see his twinkling eye 
watching the enemy. Another moment, and the lion made 
a spring, and was received by the boar, who reared up on 
his hind legs. I thought I could hear the blow of his tusks 
as the combatants rolled on the ground. Leaning over the 
rock, I strained my eyes to see the result. To my surprise 
the boar was again on his legs, and going back a few paces, 
rushed at his fallen foe: a loud yell was given by the lion, 
which was answered by the distant bowlings of the jackals. 
Again and again the ferocious boar chai*ged till he buried 
his very snout in the body of the lion, who was Mcking in 
the agony of death. Blood indeed flowed from the sides of 
the boar, and his brbtles still stood erect as he triumphed 
over the sultan of the forest, and now he seemed to be get- 
ting bigger and bigger. ^^God is great!" said I, as I 
trembled with dread: '^he will soon reach me on the rock." 
I throw myself flat on my face, and cried out, ^^There is no 
other God but God, and Mohammed is his prophet !" I soon 
recovered my courage, and looked again. The boar had 
returned to his natural size, and was slaking his thirst in 
the fountain. I seized my gun, but, reflecting, said within 
myself, ^* Why should I kUl him ? He will not be of any 
use to me; he has fought bravely, and left me the skin of a 
lion, and perhaps he may be a Jin:"^ so I laid down the 
gun, contenting myself with thoughts of the morrow. 

The boar had left the fountain, and was again busied root- 
ing in the marsh, when another slight noise, as of a rustling 
in the wood, attracted my notice, and I could perceive the 

* An eyU genias or spirit. 
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stnooth head of a lioness looking with surprise and horror 
at the body of her dead mate. 

She advanced boldly. The boar stood prepared, grinding 
his teeth with rage. She paused, retreated to the wood, 
and again stopped, and, lashing her tail, roared with a voice 
that the whole wood re-echoed. 

The boar stamped his hoofs, and gnashed his tusks again 
with rage; his grisly bristles, red with the blood of her 
mate, stood on end; then, lowering his snout, he rushed 
headlong against the lioness, who, springing aside, avoided 
the dread blow. A cloud came over the moon; I could not 
see distinctly, but I heard every blow of the paw and every 
rip of the tusk. There was a dead silence: again the cloud 
had passed, and the heavens were clear, and I saw the 
lioness with her fore paws on the body of the boar. 

I seized my gun and aimed at her head; that was her 
last moment. The morning dawned. I descended from the 
rock. The claw of the lioness still grasped in death the 
body of the boar. Many severe wounds showed that the 
boar had again fought bravely. 

The lions were the finest I ever saw, and I made good 
profit by that night's work. 

Hay. 


THE MECHANICAL PROPERTIES OF LIQUIDS. 


Alcohol, spirits of wine. (An Arabic 

term.) 
Af/uediu!tf {aqua, duco. L.) a huge 

pile of arches, boilt by the an* 

cients for carrying water over val- 

leys. 
A rea, (L.) the surface contained within 

any lines or boundaries. 
JSlastie, {elaunot Q.) springy. Hence 

also vndaatic^ elasticity. 
Fluid, Ifiuo, L.) Lit, flowing, or capa- 


ble of flowing. (A term including 

both liquids and fi^s.) 
Paradox. (parUf doxa, G.) an apparent 

impossibility: an assertion which 

seems contrary to reason. 
Piston, (F.) the sucker of a pump: a 

small cyUnder sliding in the hollow 

of a linger one. 
Specific Cavity is the weight of a body, 

compared with tliat of an equal bulk 

of other bodies. Hence specifically. 


PRESSUEE OF FLUIDS, 


Liquids and gases are often cslled. fluids, because their par- 
ticles^ having little or no mutual cohesion, move freely 
among one another. Thus, water is a fluid, and air is 
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PRESSURE OF FLUIDS 


also a fluid« Sometimes we hear gases spoken of as eUuUc 
fluids^ to distinguish them &om liquids, which are then 
regarded as indastic; but this is not quite correct^ for all 
fluids haye some elasticity. Air, however, and the other 
gases, are much more elastic than liquids, such as water. 

When force is applied to a solid body, it is conmiuni- 
cated from particle to particle only in one direction. But 
in this respect fluids are altogether different. One of their 
distinguishing characteristics is, that tkey tramrnnil presswre 
equally in aU directions. Every particle presses on all those 
around it with equal force, and with equal force is pressed 
upon by them. With exactly the same force does it press 
on any solid body which it touches, and, action and reactiou 
being equal, the solid returns a pressure equal to that which 
it receives. 

From this principle we have some very curious results. 
Fig. 4(K Suppose a vessel A C D B, the lower 

part of which is filled with water or 
any other liquid. If a water-tight 
piston be pressed downwards upon 
the surface of the water at A, the 
pressure so applied will be Ixans- 
mitted undiminished to every part 
of the surface of the vessel. If the 
lower surface of the piston at A 
have an area of one square inch, 
the pressure it communicates to the 
water will produce an equal pres- 
'~ sure on every square inch of solid 

surface with which the water is in contact. Suppose now 
that a similar piston is inserted in the larger limb of the 
vessel, as at B, and suppose that its under surface has an 
area of 10 square inches. Then the whole upward pressure 
which the water exerts on the surface of the piston at B will 
be ten times the downward pressure applied to the piston 
at A. If the latter be made small enough, or the former 
large enough, a prodigious pressure may thus be produced 
by a comparatively feeble force. This is the principle of 


A^ 


^ B 


w^:;^}^m 
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the Bramah press (so named from its inventor) by which 
such wonders have been wrought. The piston at A is at- 
tached by its rod to^a lever^ which is worked by the hand 
or any other moving power; the weight or resistance to be 
overcome is connected with the rod of the piston at B. By 
using a machine of this description^ of little more than the 
size of a tea-kettle^ a man is enabled to cut through a thick 
bar of iron as easily as he could clip a piece of pasteboard. 
A force of 50C or 600 tons may in this way be brought to 
bear on any substance which we wish to press^ to tear up^ 
to cut to pieces^ or to pull asunder. It was by such a 
machine^ though of much greater size and power^ that tiie 
tubes of the Britannia railway bridge^ across the Menai 
Straita^ were raised to their present position. 

A similar e^ect will be produced^ if^ instead of having a 
piston at A^ the limb AO be continued upwards^ and filled 
with water. The weight of the water above A will cause a 
pressure at that pointy which will be transmitted and multi- 
plied^ as already explained. Supposing the two limbs to 
have the same width as before^ the upward pressure on the 
piston at B will be ten times the weight of the water above 
A* In other words^ the pressure on the piston at B will be 
equal to the weight of a quantity of water sufficient to fill 
the wider limb to the same height at which the water stands 
in the other. And this last result will be equally true^ 
however small the limb A C, or however large the limb B D. 
In short, the pressure of water upon any surface does not 
depend at all upon the bulk of the water, but only on the 
area of the surface against which it presses, and its own 
height above that surface; so that a very small qucmtUy of 
tu(Uer may overcome an enormous resislxmce. This is one 
form of what has usually been called the hydrostatic jparadox. 
If, for example, a small strong pipe be fixed in the bung- 
hole of a barrel full of water, and water poured in till it 
rises in the pipe to a sufficient height, the barrel will burst, 
although a very small quantity of water may have been re* 
quired to fill the pipe. Nor does it matter in the least 
whether the pipe be straight or crooked, round, square, or 
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irregular in shape; nor^ on the other hand^ whether thd 
snrface exposed to the pressure be horizontal^ slanting^ or 
vertical; the extent of that surface^ and the perpendicular 
height to which any part of the water rises above it^ are 
the only things to be considered in calculating the effect. 
Hence it is easy to conceive how a little water may often 
be productive of much mischief. Suppose a pool of water 
in the bowels of a mountain^ with a very small chink or 
fissure extending down to it from above; if that chink were 
to be filled with rain to a great height, the mountain might 
be shaken, perhaps rent in pieces with the greatest violence. 
Some of the most dreadful devastations have resulted from 
this cause. 

It follows naturally from all that has been explained, 
that, if both pistons be removed from the vessel represented 
in fig. 40, the water will rise in both limbs to the same height. 
Without this there could not be equilibrium. This result 
will not be affected by the shape, size, or number of the 
limbs; the free surface of the liquid, when at rest, will be 
everywhere at one common level. If a pipe be laid across 
a valley, water running in at one en^^ after filling all the 
lower part, will rise at the other end to the same level at 
which it enters the pipe. This is a principle of great im- 
portance in conveying a supply of water to cities, and even 
to single houses. A reservoir is provided on a level a little 
higher than the highest point at which the water is required; 
and then it does not matter how far below that level any 
intervening portion of the pipe may have to lie, provided 
only it be strong enough. The water, however fer it may 
have descended, will rise again to the level of its surface in 
the reservoir, and will rush out at any opening below that 
level. TVith this important application of the principles 
just explained, it appears probable that the ancients were 
unacquainted; hence those stupendous works called ague- 
ductsy many of which still remain, more or less entire, as a 
monument at once of their ignorance of the laws of fluid 
pressure, and of their vast attainments in some other de- 
partments of mechanical science. 
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FLOATING BODIES. 


WiricK a solid body is pluDged into a liquid^ it displaces^ if 
irholly submerged, a qoantity of ihe liquid equal to its own 
bulk. Now, if the solid be of the same weight with the 
liquid so displaced, it is clear that it will remain at rest 
anywhere beneath the surface, neither rising nor falling, 
because the liquid itself, whose place it occupies, would 
thus have remained at rest. If the solid is heavier than 
the displaced liquid, it will sink to the bottom; but, if it is 
lighter, it will rise to the surface. 

In order, therefore, that a solid body may float in any 
liquid, it is necessary that, bulk for bulk, it be not heavier 
than that liquid. Thus a piece of glass floats in quicksilver, 
but sinks in water; a piece of ebony floats in water, but 
sinks in alcohol. Suppose now that, by way of example, 
we throw a cork into a basui of water. It will be observed 
that it does not simply rest on the level surface, but is par- 
tially immersed, displacing a quantity of the water less than 
its own bulk. But why does it not sink farther? The force 
which supports it, and counteracts the tendency of its weight 
to make it descend, is the upward pressure of the water on 
the part immersed. That pressure must therefore be equal 
to the weight of the cork. Now, if the cork were removed, 
and the hollow it makes in the surface of the water were 
filled with the liquid itself, it is clear that there would still 
bo equilibrium. The pressure, therefore, which supports 
the cork, is such as would exactly support the water neces- 
sary to fill the hollow made by it, and is therefore equal to 
the weight of that water. It follows from this, that the 
weight of the cork, and the weight of the water it displaces, 
are the same; for both are equal to the pressure by which 
the cork is prevented from sinking. The same thing is true 
of evejry solid body floating on the surface of a liqmd; the 
liquid it displaces, though less in bulk, must be equal to it 
in weight. Hence, the heavier a body is, the greater Trill 
be the part of it immersed. A ship, for example, sinks the 
deeper, or draws the more water, the more heavily it is 
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laden. Oa this principle^ the total weigiit of a floating 
body^ such as a ship^ may sometimes be easily ascertuned. 
For^ if we can find how many cubic feet of the hull are 
below the level of the watei^s surface^ we haye only to cal- 
culate the weight of the same number of cubic feet of water^ 
which will also be the weight of the whole vessel^ including 
mastS; sailS; cargo, and all that she carries or contains. 

The body of a living man is very nearly equal in weight 
to its own bulk of water. Being generally, however, a little 
lighter, it will float safely in still water, if placed and kept 
in such a position as to be all submerged except the face. 
Unskilful persons, in attempting to do this, are apt to plunge 
and struggle, tossing their arms out of the water, so that 
less of the liquid is displaced; the head consequently sinks 
to restore equilibrium; they then take in water at their 
mouths and nostrils, which, expelling the air in their bodies, 
increases their weight without a corresponding increase in 
their bulk, till at last they become heavier than the water 
dufplaced, and inevitably go down. 

The bodies of some species of animals, such as water- 
fowl, are much lighter than the same bulk of water. Fishes, 
again, have the power of changing their bulk, by distending 
an air-vessel or bladder contained within their bodies. This 
they accomplish by filling it with a kind of gas, di£ferent 
in different species, which they generate by means of an 
apparatus given them for the purpose. In this way, they 
can render themselves at will lighter or heavier than their 
own bulk of water, and so rise to the surface or sink to the 
bottom. Surely nothing could demonstrate more clearly 
the wise forethought of the Cfreator, than this adaptation of 
the inhabitants of the waters to the element in which they 
are to live. 
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It has been shown that a body floating in water is supported 
by a pressure equal to the weight of the water it dispUoes. 


SPECIFIC GRAVITY. 
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A body wholly submerged^ whether heavy or light^ will be 
subjected to a similar pressure. It will be urged upwards 
by a force equal to the weight of a quantity of water suffi* 
eient to fill the space which it occupies; that is^ of a quantity 
of water of the same bulk as itself. Hence a heavy body 
immersed in water will weigh less than it does out of the 
water^ the difference being equal to the weight of the water 
it displaces. For example^ a block of stone or other heavy 
substance is more easily raised at the bottom of the sea 
than it would be on land; because it is lighter than it would 
be on land by the weight of its own bulk of sea-water. Thus 
it is that persons^ engaged in building piers and other sub- 
aqueous works^ find themselves endowed with a kind of 
supernatural strength^ so that they can easily lift^ and adjust 
in their places^ masses of stone which on land they would 
vainly endeavour to move. 

The principle which has just been explained^ affords a 
convenient method of finding what is called the ftpecific 
gravity of different substances. By this term we meaii 
simply the weight of a body compared with that of another 
body of the same size. Properly speaking^ all weight is 
comparative; mahogany, for example^ is a heavy sub- 
stance compared with cork^ but light when compared with 
stone.. Even stones are light when compared with some 
of the metals. Thus our notions of light and heavy are 
vague and undefined, and 
some standard of com- 
parison is required, to 
which the weight of all 
other substances may be 
referred. The substance 
which has usually been 
adopted for this purpose 
is water; and therefore, 
when wo speak of the 
specific gravity of a body, 
it is its weight, compared with the weight of an equal 
bulk of water, which is usually implied. Suppose now, 


Fio. 41. 
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for example, that wc wish lo find the specific gravity of 
some kind of precious stone, of which we have only a small^ 
irregolarly shaped specimen. Let it first be weighed care* 
folly^ and then, haying been suspended in water by a thread 
(as in fig. 41) attached to one of the scales, let it be weighed 
again. The loss of weight at the second trial will be the 
weight of a quantity of water equal in size to the stone; 
and, the weight of the stone itself being known, its specific 
gravity is easily calculated. The same method is also ap- 
plicable, in a modified form, to solids specifically lighter 
than water. 

This mode of findmg specific gravities is believed to have 
been discovered by Archimedes, a philosopher of Syracuse^ 
about 200 years before Christ The story goes that Hiero^ 
king of Syracuse, had employed a goldsmith to make a 
crown for him, and had given him a mass of gold for that 
purpose. He suspected that the workman kept back part 
of the gold, and alloyed the crown with copper to make up 
the weight. But how was this to be proved? The question 
was referred to Archimedes, who long tried in vun to hit 
upon some mode of arriving at the truth. At last^ being 
one day in the bath, he noticed how his body displaced the 
water and was buoyed up by it; and the thought suddenly 
struck him that if the crown were alloyed with a metal 
lighter than gold, it must be more bulky than a mass of gold 
of the same weight, so that he could detect the imposture 
by weighing it against such a mass in water. Elated beyond 
measure by his discovery, he rushed out of the bath, and 
ran home naked as he was, exclaiming in the Qreek lan- 
guage, " Eureka I Eureka ! " (I have found it I l' have 
found it !) 


CAPILLARY ATTEAOTIOK. 

It was explained in a former lesson that the free surface of 
a liquid at rest is everywhere at the same level, whatever 
be the size or shape of the vessel which contcdns it. But, 
though this is the general rule, therq is one important and 
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remarkable class of cascs^ wbich may bo said to form an 
exception. If we take a tube of glass with a very small 
bore^ open at both ends^ and dip one end into a vessel of 
water^ the water will rise and remain in the tube at a con* 
siderable height above the level of the water outside; and 
the upper surface of the water which thus rises in the tube 
will be concave instead of horizontal. On examining more 
minutely^ we shall find that a thin film of the \7ater in con- 
tact with the outside of the tube is also a little higher than 
the rest of the water in the vesseL And further^ round the 
whole edge of the water^ where its surface meets the surface 
of the vessel containing it^ the same thing maybe observed; 
the liquid surface curves upwards as it approaches very 
near the solid. It is presumed^ therefore^ that there exists 
a certain attraction between the solid body and the liquid 
particles near it, which causes the latter to rise, in opposi* 
tion to the force of gravity. This has been called capillary 
attraction, because its effects were first observed in tubes 
with very fine hair-like bores, though it is not by any means 
confined to such tubes. 

That there really is an attraction, at least in some cases, 
between solids and liquids in contact, may be easily shown 
in another and very simple way. If the hand, for example, 
be plunged into water, and drawn out again, it will be quite 
wet; that is, its surface will be coated over with a thin film 
of water, which will continue to adhere to it, notwithstand- 
ing the tendency of gravity to make it fall off. There must, 
therefore, be an attraction between the surface of the hand 
and the molecules of the water, sufficient to overcome the 
weight of these molecules. If, however, the hand be dipped 
in quicksilver, it will be found, on withdrawing it, that it is 
perfectly dry. Not a particle of the quicksilver will adhere 
to it. There may, notwithstanding, be some attraction be- 
tween the hand and the quicksilver, but, if there is, it is not 
60 powerful as in the case of water. Suppose now that we 
dip a piece of glass in water, and then in quicksilver. The 
result will be the same as before; the water will wet the 
glftss, the quicksilver will not. But wc must not suppose, 
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as we are very apt to do^ that water will thus wet any solid 
body which may be immersed in it, for there are some sub- 
stances from which water runs off, leaving them dry, exactly 
in the same way as quicksilver runs off a piece of glass. If 
the hand itself be rubbed over with a little grease, water will 
not readily adhere to it. On the other hand, if a sovereign, 
or any other piece of gold, be dipped in quicksilver, it 
will be found, when taken out again, to be covered with a 
thin white coating of that liquid. This, then, is the gene- 
ral result at which we arrive, that certain liquids are at- 
tracted so powerfully by certain solids, that they will adhere 
to these solids in spite of gravity; while, in other cases, if 
there be any attraction, it is not strong enough to produce 
the same effect. 

Now this distinction between a solid which is, and one 
which is not, wetted by any given liquid is of great import- 
ance in connection with capillary attraction. For it is not 
in all cases true that a liquid rises in a capillary tube higher 
than its level outside. It has been already stated that water 
does so in a capillary tube of glass; but then glass is one of 
the substances which water will wet. If the same tube be 
dipped into a vessel of quicksilver, or any liquid which does 
not wet glass, the result will be quite different; the quick« 
silver will stand lower in the tube than it does outade, and 
will have its upper sur&ce convex, instead of concave. 
Round the outside of the tube, too, the liquid surface will 
curve downwards as it approaches very near the solid. 
And the same thing is true generally. If the solid with 
which a liquid is in contact is one which that liquid will 
wet, capillary attraction will cause the liquid to rise; but if 
otherwise, the liquid will not be raised, but depressed. 

The height to which a liquid rises in a capillary tube 
depends on the diameter of the bore. The finer the bore, 
the farther will the liquid ascend. But capillary attraction, 
as already remarked, is not confined to tubes. If we take 
two plates of glass, and hold them in water very near each 
other, the water will rise between them, just as it would 
rise in a tube; and it will rise higher and higher in proper- 
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tion as the space between the plates is diminished. This 
may be beautifully shown by holding the plates in such a 
way as to touch each other at one side^ with a very small 
space between them at the other side. The water will rise 
highest at the side where they touch, and gradually lower 
and lower as they diverge, its surface thus forming a curve 
somewhat like that represented in fig. 42. 

There are many illustrations of capillary attraction in 
phenomena with which wo are Fio. 42. 

all familiar. Why, for instance, 
does the whole of a lump of 
sugar become gradually wet, 
when the least part of it is 
dipped in water ? Simply be- 
cause its pores act like so many 
capillary tubes, through which 
the water ascends. It is for a 
similar reason that the ground- 
floor of a house is so often damp, unless the site is naturally 
very dry, or thoroughly drained. Look at the wick of a 
lamp, always wet with oil, though the store of oil is con- 
siderably below it. The oil must be constantly oozing up- 
wards through its porous substance by capillary attraction. 
The same principle partly accounts for the ascent of the sap 
in trees and other vegetables; and also for the difiusion 
through the soil of that genial moisture, by which the hardest 
clod b penetrated, softened, and fertilized. 

QUESTIONS FOR EXAMINATION. 

What is a fluid? Which fluids are most elastic? Wliat is the fundamental 
principle regulating the pressure of fluids ? Explain the principle of the Bramah 
press. Give instancescf its power. Sita.ieihid**hydrott(aie paradox." On what 
does the pressure of a quantity of water on any surface depend? Show how a 
little water may produce dreadful natural convulsions. What was the use of 
aqueducts ? Why are they no longer necessary? What is the condition tliat a 
solid may float in a liquid? Show that it must displace its own weight of the 
liquid. How may the weight of a ship be found on this principle? Jn what 
position may a man float safely ? Why does an unskilful person sink ? How do 
fishes rise and sink at wUl? What is spedflo gravity? How may the speciflo 
gravity of a heavy solid be found ? Who discovered this method of doing it? 
Relate the story. To what rule are capillary phenomena an exception ? What 
are these phenomena, and why so called ? State instances of solids which are 
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wetted by water— by quicksilver. Which are not wetted by water t by quick- 
■llyerf How are capUlary phenomena effected I7 this distinction t Give ezani« 
plef of capillMy attraction in natora. 


THE SAXON AND THE GAEL. 

[the combat.] 

The Chief in silence strode before^ 
And reached that torrent's sounding shore. 
Which, daughter of three mighty lakes, 
From Yennachar in silver breaks. 
Sweeps through the plain, and ceaseless mines 
On Bochastle the mouldering lines. 
Where Rome, the Empress of the World, 
Of yore her eagle-wings unfurled. 
And here his course the Chieftain staid. 
Threw down his target and his plaid. 
And to the Lowland warrior said: — 
'^Bold Saxon! to his promise just, 
Yich-Alpine has discharged his trust. 
This murderous chief, this ruthless man. 
This head of arebellious clan. 
Hath led thee safe, through watch and ward. 
Far past Clan-Alpine's outmost guard. 
Now, man to man, and steel to steel, 
A Chieftfdn's vengeance thou shalt feel. 
See, here, all vantageless I stand. 
Armed, like thyself, with single brand: 
For this is Coilantogle ford. 
And thou must keep thee with thy sword." 

The Saxon paused: — " I ne'er delayed. 
When foeman bade me draw my blade; 
Nay more, brave Chief, I vowed thy death: 
Yet sure thy fair and generous faith. 
And my deep debt for life preserved, 
A better meed have well deserved: 
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Can nought but blood our foud atone ? 

Aro there no means?" — ^''No, stranger, none I 

And here — to fire thy flagging zeal — 

The Saxon cause rests on thy steel; 

For thus spoke Fate by prophet bred 

Between the living and the dead; 
^ "Who spills the foremost foeman's life, 

His party conquers in the strife.' " — 
" Then, by my word," the Saxon said, 
^ The riddle is already read. 

Seek yonder brake beneath the cliff — 

There lies Red Murdoch, stark and stiff. 

Thus Fate has solved her prophecy, 

Then yield to Fate, and not to me. 

To James, at Stirling, lot us go. 

When, if thou wilt be still his foe. 

Or if the King shall not agree 

To grant thee grace and favour free, 

I plight mine honour, oath, and word, 

That, to thy native strengths restored. 

With each advantage shalt thou stand. 

That aids thee now to guard thy land." 

Dark lightning flashed from Roderick's eye— 
*' Soars thy presumption then so high. 
Because a wretched kern ye slew. 
Homage to name to Roderick Bhu ? 
He yields not, he, to man nor Fate ! 
Thou add'st but foel to my hate: — 
My clansman's blood demands revenge. 
Not yet prepared for flght ? — I chango 
My thought, and hold thy valour light 
As that of some vain carpet-knight. 
Who ill deserves my courteous care. 
And whose best boast is but to wear 
A braid of his fair lady's hair." 
— " I thank thee, Roderick, for the word I 
It nerves my heart, and steels my sword; 
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For I have sworn this braid to stain 
In the best blood that warms thy vein. 
Now^ truce^ farewell I and^ ruth, begone ! 
Yet think not that by thee alone, 
Proud Chief! can courtesy be shown; 
Though not from copse, or heath, or cairn. 
Start at my whistle clansmen stern. 
Of this small horn one feeble blast 
Would fearful odds against thee cast. 
But fear not — doubt not — which thou wUt- 
We try this quarrel hilt to hilt." 

Then each at once his falchion drew. 
Each on the ground his scabbard threw. 
Each looked to sun, and stream, and plain, 
As what they ne'er might see again; 
Then foot, and point, and eye opposed. 
In dubious strife they darkly closed. 
Ill fared it then with Roderick Dhu, 
That on the field his targe he threw. 
Whose brazen studa and tough buU-hido 
Had death so often dashed aside; 
For, trained abroad his arms to wield, 
Fitz-James's blade was sword and shield. 
He practised every pass and ward. 
To thrust, to strike, to feint, to guard; 
While less expert, though stronger far. 
The Gael maintained unequal war. 
Three times in closing strife they stood. 
And thrice the Saxon blade drank blood; 
No stinted draught, no scanty tide. 
The gushing flood the tartans dyed. 
Fierce Roderick felt the fatal drain. 
And showered his blows like wintry rain; 
And, as firm rock, or castle roof. 
Against the winter shower is proof. 
The foe, invulnerable still. 
Foiled his wild rage by steady skill; 
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Till^ at advantage ta'en^ his brand 

Forced Roderick's weapon from his hand^ 

And^ backward borne upon the lea. 

Brought the proud Chieftain to his knee. 
'^ Now, yield thee, or" — the Saxon said, 
" Thy heart's blood. Chieftain, dyes my blade I " — 
" Thy threats/ thy mercy, I defy 1 

Let recreant yield, who fears to die." 

•—Like adder darting from his coil. 

Like wolf that dashes through the toil. 

Like mountain-cat who guards her young, 

Full at Fitz-James's throat he sprung; 

Beceived, but recked not of a wound. 

And locked his arms his foeman round. 

Now, gallant Saxon, hold thine own ! 

No maiden's hand is round thee thrown ! 

That desperate grasp thy frame might feel, 

Through bars of brass and triple steel ! 

They tug, they strain ! down, down they go, 

The Gael above, Fitz-James below. 

The Chieftain's gripe his throat compressed, 

His knee was planted in his breast; 

His clotted locks he backward threw, 

Across his brow his hand he drew. 

From blood and mist to clear his sight. 

Then gleamed aloft his dagger bright I 

— But hate and fury ill supplied 

The stream of life's exhausted tide; 

And all too late the advantage came. 

To turn the odds of deadly game; 

For, while the dagger gleamed on high, 

Reeled soul and sense, reeled brain and eye. 

Down came the blow ! but in the heath 

The erring blade found bloodless sheath. 

The struggling foe may now unclasp 

The fainting Chiefs relaxing grasp; 

Unwounded from the dreadful close, 

But breathless all, Fitz-James arose. Scx)tt. 
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THE ELDEE's death-bed. 

[John Wiuov. a distinguished poefe, criUc, and prose-writer, the ireU-known 
Christopher North of ''Blackwood's Magazine." was bom in Paisley in 1788, 
and died in 1854. He was long Professor of Moral Philosophy in the University 
of Edinborgh. He has been ranked among the "lAke Poets." His poetical 
writings are characterised by great beauty of description, exquisite tendemesi 
and elegance of sentiment, and yaried richness of expression. But it is chiefly 
in periodical literature that he earned liis well-merited fame. His contributions 
to "Blackwood's Magaame" are marked by an extraordinary combination of 
the most opposite qualities— pathos thepurest^the deepest, and the most tender; 
wild, wanton, and withering sarcasm ; sentiment, refined and exalted to the 
pitch of devoUon; and humour of the freest, broadest, and most ezubenml 
vein.] 

For six years' Sabbafcbs I had seen the elder in his accus- 
tomed place beneath the pulpit^ and^ with a sort of solemn 
fear, had looked on his steadfast countenance during sermon^ 
psalm^ and prayer. On returning to the scenes of my in- 
fancy, I met the pastor going to call upon the elder; and 
with the privilege which nature gives us to behold, even in 
their last extremity, the loving and beloved, I turned to ao- 
company him to the house of sorrow, of resignation, and of 
death. 

And now, for the first time, I observed, walking close to 
the feet of his horse, a little boy about ten years of age, who 
kept frequently looking up in the pastor's face, with his bluo 
eyes bathed in tears. A changeful expression of grief, hope, 
and despair, made almost pale, cheeks which, otherwise, 
were blooming in health and beauty; and I recognised in 
the small features and smooth forehead of childhood, a re- 
semblance to the aged man who, we understood, was now 
lying on his death-bed. ''They had to send his grandson 
for me through the snow, mere child as he is," said the 
minister, looking tenderly on the boy ; '' but love makes the 
young heart bold, and diere is One who tempers the wind 
to the shorn Iamb." 

As we slowly approached the cottage, through a deep 
snow-drift, which the distress within had prevented the in- 
mates from removing, we saw, peeping out from the door, 
brothers and sisters of our little guide, who quickly disap- 
peared; and then their mother showed herself in their stead. 
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expressing, by her raised eyes, and arms folded across her 
breast^ how thankful she was to see at last the pastor be- 
loved in joj^ and trusted in trouble. 

A few words sufficed to say who was the stranger ; and 
the dying man^ blessing me by name, held out to me his 
cold^ shrivelled hand^ in token of recognition. I took my 
seat at a small distance from the bed-side, and left a closer 
station for those who were more dear. The pastor sat down 
near his elder's head ; and by the bed^ leaning on it with 
gentle hands, stood that matron, his daughter-in-law — a 
figure that would have sainted a higher dwelling, and whose 
native beauty was now more touching in its grief. 

'^ If the storm do not abate/' said the sick man^ after a 
pause, '^ it will be bard for my friends to carry me over the 
drifts to the kirk-yard." This sudden allusion to the grave, 
struck, as with a bar of ice, the heart of the loving boy ; 
and with a long, deep sigh, he fell down, with his face like 
ashes, on the bed; while the old man's palsied right hand 
had just strength enough to lay itself upon his head. 

'^ God has been gracious to me, a sinner," said the dying 
man. '^ During thirty years that I have been an elder in 
your kii'k, never have I missed sitting there one Sabbath, 
When the mother of my children was tdccn from me — it 
was on a Tuesday she died, and on Saturday she was buried 
—we stood together. On the Sabbath after my Alice was 
let down into the narrow house made for all living, I joined 
in the public worship of God. She commanded me to do so 
the night before she went away. I could not join in the 
psalm that Sabbath, for her voice was not in the throng. 
Her grave was covered up, and grass and flowers grew 
there." 

The old man then addressed himself to his grand-child: 
''Jamie, thy own father has forgotten thee in thy infancy, and 
me in my old age ; but Jamie^ forget not thou thy father, 
nor thy mother; for that, thou knowest and feelest, is the 
commandment of God." 

The broken-hearted boy could give no reply. He had 
gi-adually stolen closer and closer unto the loving old xnaDj 
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and now was lyings worn out with sorrow, drenched and dis- 
solved in iears^ in his grandfather's bosom. His mother had 
sank down on her knees^ and hid her face with her hand. 
" Oh, if my husband knew but of this, he would never, never 
desert his dying father V And I now knew that the elder 
was praying, on his death-bed, for a disobedient and wicked 
son. 

At this affecting time^ the minister took the family Bible 
on his knees, and said, ^' Let us sing^ to the praise and glory 
of Qod^ part of the fifteenth Psalm ;" and he read, with a 
tremulous and broken voice, those beautiful verses^ 

" Within Thy tabernacle, Lord, 
Who shall abide with thee ? 
And in thy high and holy hill 
Who 8hall a dweller be? 

'' The man that walketh npxightly. 
And worketh righteonsneas, 
And aa he thinketh in his heart. 
So doth he tmth express." 

Ere the psalm was yet over, the door was opened, and a 
tall, fine-looking man entered, but with a lowering and dark 
countenance, seemingly in sorrow, in misery, and remorse. 
Agitated, confounded, and awe-struck by the melancholy 
and dirge-like music, he sat down on a chair, and looked 
with a ghastly face towards his father's death-bed. When 
the psahn ceased, the elder said, with a solemn voice, '^My 
son, thou art come in time to receive thy father's blessing. 
May the remembrance of what will happen in this room, 
before the morning again shine over the Hazel-glen, win 
thee from the error of thy ways? Thou art here to witness 
the mercy of thy God, and thy Saviour, whom thou hast 
forgotten." 

The young man, with much effort, advanced to the bed- 
side, and at last found voice to say, '^ Father, I am not 
without the affections of nature, and I hurried home the 
moment I heard that the minister had been seen riding to- 
wards our house. I hope that you will yet recover; and^ if 
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1 have ever made you unhappy, I ask your forgiveness ; for, 
though I may not think as you do on matters of religion, I 
have a human heart. Father, I may have been unkind, but 
I am not cruel. I ask your forgiveness." 

'' Come near to me, William ; kneel down by the bed-side, 
and let my hand feel the head of my beloved son, for blind- 
ness is coming fast upon me. Thou wert my first-bom, and 
thou art my only living son. All thy brothers and sisters 
are lying in the church-yard, beside her whose sweet face, 
thine own, William, did once so much resemble. Long wert 
thou the joy, the pride of my soul — ay, too much the pride; 
for there was not in all the parish such a man, such a son 
as my own William. If thy heart has since been changed, 
Qod may inspire it again with right thoughts. I have sorely 
wept for thee — ay, William, when there was none near me — 
even as David wept for Absalom — for thee, my son ! my son l" 

A long deep groan was the only reply ; but the whole 
body of the kneeling man was convidsed, and it was easy to 
see his contrition, his remorse, and his despair. The pastor 
said, with a sterner voice and austerer countenance than 
were natural to him, " Enow you whose hand is now lying 
on your rebellious head? But what signifies the word father 
to him who has denied Qod, the Father of us all?" '^Oh, 
press him not too hardly!" said his weeping wife, coming 
forward from a dark corner of the room, where she had tried 
to conceal herself in grief, fear, and shame. '' Spare, oh, 
spare my husband! — ^he has ever been kind to me;" and 
with that she knelt down beside him, with her long, soft, 
white arms mournfully and affectionately laid across his 
neck. '* Go thou, likewise, my sweet little Jamie," said the 
elder, '' go, even out of my bosom, and kneel down beside 
thy father and thy mother; so that I may bless you all at 
once, and with one yearning prayer." The child did as the 
solenm voice commanded, and knelt down, somewhat 
timidly, by his father's side ; nor did the unhappy man de- 
cline encircling with his arm the child, too much neglected, 
but still dear to him as his own blood, in spite of the dead- 
ening and debasing influence of infidelity. 


820 Tnfi elder's death-bed. 

'^ Pat the word of Qod into the bands of my son^ and let 
him read aloud to his dying fatiier the 25th^ 26th^ and 27th 
verses of the 11th chapter of the Gospel according to St. 
John." The pastor went up to the bicelers^ and with a 
voice of pity^ condolence^ and pardon^ sidd^ '^ There was a 
time when none^ William^ could read the Scriptures better 
than couldst thou. Can it be that the son of my friend hath 
forgotten tho lessons of his youth?*' He had not forgotten 
them — there was no need for the repentant sinner to lift up 
his eyes from the bed-side. The sacred stream of tho gospel 
had worn a channel in his hearty and the waters were again 
flowing. With a choked voice he read^ '^ Jesus said unto 
her, I am the resurrection and the life; and whosoever liveth^ 
and believeth in me^ shall never die. Believest thou this ? 
She saith unto him. Yea, Lord: I believe that thou art 
tho Christ, tho Son of God, which should come into the 
world." 

'^ That is not an unbeliever's voice," said the dying man 
triumphantly; ''nor, William, hast thou an unbeliever's 
heart Say that thou believest in what thou hast read, and 
thy father will die happy!" ''I do believe, and as thou 
forgivcst me, so may I be forgiven by my Father who is in 
heaven." The elder seemed like a man suddenly inspired 
with a new life. His faded eyes kindled, his pale cheeks 
glowed, his palsied hands seemed to wax strong, and his 
voice was clear as that of manhood in its prime. '' Into thy 
hands, God, I commit my spirit" — and so saying, he 
gently sunk back on his pillow; — I thought I heard a sigh. 
There was then a long, deep silence; and the father, the 
mother, and the child, rose from their knees. The eyes of 
us all were turned towards the white, placid face of the 
figure, now stretched in everlasting rest; and without 
lamentations, save the silent lamentations of the resigned 
soul, we stood around the death-bod of the elder. 

John Wilsov* 
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CATO ON THE BIMOETALITY OF THE SOUL. 

It mClst be so— Plato, thou reason'st well I 

Else whence this pleasing hope, this fond dcsfrc. 

This l5ngiog after immortality ? 

Or whence this secret dread, and inward h6rror, 

Of falling into nought ? Why shrinks the £6ul 

B^k on herself, and startles at destruction ? 

Tis the Divinity' that stirs within us: 

Tis Heaven itsilf, that points out — an hercdfter. 

And intimates — Eternity to man. 

Eternity ! thou pleasing, dreadful thought ! 

Through what variety* of untried being. 

Through what n^w scenes and changes' must we pass I 

The wide, the unboiinded prospect lies before me. 

But sh^ows, clouds, and darkness, r^st upon it. 

HSre will I hold. If there's a Power above us 

(And that there Is, all Nature cries aloud 

Through all her works). He must delight' in virtue; 

And that which He delights in, must be h^ppy. 

But when? or wh5re? This world — was made for Ca5;sar. 

I'm weary of conjectures — this must end them. 

ILaying his hand on his sicord. 

Thiis' I am dotlbly armed. My defith and life, 
My b^ne and Antidote, are b6th befbre me. 
This — ^in a m5ment, brings me to an 6nd; 
But this — informs me' I shall n^ver die. 
The soul, secured in her existence, smiles 
At the drawn d&gger, and defies its point. 
The st&rs shall fade away, the sun himself 
Grow dim with &ge, and nature sink in y^ars; 
But thou' shalt flourish in immortal yotith, 
Unhihrt' amidst the war of elements, 
The wr^k of matter, and the crash of worlds f 

Addisok. 
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THE MECHANICAL PEOPEETIES OF GASES. 


Barometer, {haro8, metron, G.) an in- 
stmment xor measui-ing the weight 
of the air. 

Exhausted^ {esf,hauriOf L.) IriY. drawn 
out. 


Suction, {fiugo, L.) LiL the act of siic]e> 

ing. 
Valve, {tcAvce, L.) 
Volume^ ivolvo, volunun, L.) balk; the 

space which any body occupies. 


GASEOUS BODIES—AIB. 

The best example of a gaseous substance^ as well as the 
most common^ is atmospheric air. There are others of great 
importance^ such as oxygen^ hydrogen^ carbonic acid^ and 
watery vapour or steam; but^ so far as their mechanical 
properties are concerned^ air may be taken as the type and 
representative of them all. It will therefore be proper^ in 
explaining the properties of gases^ to speak of air alone. 

Now^ since air is material^ it must have all the essential 
properties of matter^ such as impenetrability and inertia. 
For the same reason it must also be acted on by gravity, 
or, in other words, it must have weight. Being a fluid, it 
possesses the property, common to all fluids,^ of transmitting 
pressure equally in every direction. And, in addition to 
these, it has its own peculiar properties of compressibility 
and elasticity, by which it is distinguished from both solids 
and liquids. It is true that, strictly speaking, neither solids 
nor liquids are entirely destitute of these last mentioned 
qualities; but air and the other gases exhibit them in a 
much higher degree, and even in a somewhat different sense. 

That air is impenetrable was shown in a former lesson 
(page 219). A vessel plunged into water with its mouth 
downwards, does not become entirely filled with water, for 
the air confined in it, however much it may be compressed, 
must still occupy space, and exclude the water from that 
space. The same property may be illustrated in various 
other ways. One example is familiar to every boy. If a 
paper bag be inflated by blowing into it, and its mouth held 
tight, a forcible attempt to crush the sides together will 
cause it to burst with a loud report. A pair of bellows 
would burst in the same manner, if, after it has been filled 

* See page 802. 
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with air, the nosle and valve were closed, and the boards 
strongly presided together. These two last examples illus- 
trate both the impenetrability of air, and its power of 
transmitting pressure in different directions. 

The inertia of air was also referred to in a former lesson 
(page 222) as opposing and retarding the motion of every 
moving body near the earth's surface. In this resistance 
we have abundant proof that air, when at rest, needs force 
to make it move. Nor is it less certain that force is also 
required to stop it when in motion. In order to be satisfied 
of this, we have only to think of the windmill driven by the 
force of the wind, of the ship sailing before the breeze, of 
the tree bending in the storm, or of the waves lashed into 
fury by the tempest. Wind, let it be borne in mind, is 
only air in motion. 

It is a more startling assertion, but not the less true, 
that air, like other kinds of matter, has a certain weiglU. 
This can be proved in various ways. Why, for instance, 
does a balloon rise in the atmosphere? It could not do so, 
unless it were lighter than its own bulk of the air in which 
it floats. This was already explained in the case of liquids, 
and in gases the principle is exactly the same. The balloon 
ascends, just as a cork would ascend if plunged below the 
surface of the water, because it displaces a mass of the 
fluid heavier than itsell Thus we sec that air has an ap- 
preciable weight. But the same thing can be shown more 
directly by actually weighing it. For this purpose we re- 
quire a large glass or copper flask, with a narrow neck, 
which must be provided with an air-tight stop-cock. By 
means of an air-pump, such a flask can be emptied of nearly 
all the air which it contains. When this has been done, let 
the stop-cock be turned so as to shut out the external air, 
and let the flask be weighed. Taking care that the weights 
exactly counterpoise it, let the air be re-admitted by again 
turning the stop-cock. Immediately the flask will be seen 
to become heavier, the difference being the weight of the 
air which has rushed into it from the surrounding atmo- 
0phere. Seeing, then, that air undoubtedly has weight, it 
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becomes an inieresting question^ what is the weight of tho 
atmosphere itself ia which wo are placed. Wo live^ as it 
were^ at the bottom of a great ocean of air^ and though that 
air b light compared with solid or liquid substances^ yet its 
quantity is so gveat^ that the weight of the whole must be 
enormous. We shall soon find^ too^ that its pressure on 
solids immersed in it depends on its weight. We are not 
without the means of calculating both^ but the subject is so 
impoBtant^ that it must be taken up in a separate lesson. 

Air possesses most of the properties of liquids^ except in 
BO far as they are modified by its elasticity. When^ for 
example^ a solid is surrounded by air^ as we ourselyes and 
all other bodies near the earth's surface are^ it is buoyed up 
by a force equal to the weight of a mass of air of the same 
bulk as the solid itself. Hence it weighs less than it would 
do in a vacuum. In most cases^ this los» of weight b so 
insignificant^ compared with the weight of the solid^ that it 
may be disregarded. But it b a curious fact^ that a pound 
of cork^ or wool^ or feathers^ weighed in air in the usual 
way^ b actually heavier than a pound of lead. It would be 
seen to be so^ if they were weighed against each other in a 
vacuum. But when they are immersed in air^ the bulkier 
body displaces more of the fluid^ and therefore loses more 
weighty so that they exactly balance each other. 

Compressibility and elasticity are the dbtingubhing charac- 
teristics of gaseous bodies. The particles of these bodies 
are not only destitute of all cohesion^ but seem to be endowed 
with a mutual repulsion. Hence^ if a little air be inclosed 
in a cylinder by an air-tight piston moving up and down 
above it^ however far the pbton may be raised^ the air will 
spread itself through the whole space which is thus ofiered 
to it. Nor is there any known limit to its expansion. It 
b to this property^ iu virtue of which air fills all the space 
to which it has access^ that we give the name of elasticity. 
Liquids and solids are said to be elastic^ if^ after being com- 
pressed or dilated by any force, they return to their natural 
dimensions on the force being removed; but the elasticity 
of air is always expansive, and always acting in opposition 
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to somo external compressing force. The bulk of any 
quantity of air depends entirely on the force with which it 
is compressed. Believe it of pressure^ and it will expand 
almost without limit; apply sufficient forcc^ and it may bo 
compressed into *the smallest space. And the more it is 
compressed^ the greater will be its elasticity^ or tendency 
to expand. If^ for example^ tho compressing force be 
doubled^ the elasticity will bo doubled too^ while the bulk 
of the compressed air will be reduced to one-half. Hence 
we have the two following general laws^ which are of vast 
importance both in nature and art: — (1) The elasticity of 
air is equal to the force which compresses it, and (2) the hdk 
or volume of any quantity of air is invd'sely propmiionol to 
either qf these equals. 

"WEIGHT AND PEESSUEB OF THE ATMOSPHEBB— THE 

BABOMETEB. 

Ws have seen that air has always a tendency to expand^ 
and fill every part of space to which it has access. Why 
then^ it may be asked^ does the atmosphere remain in its 
position^ swathed round the surface of our globe ? Why 
does it not diffuse itself through the boundless regions of 
surrounding space ? Tho answer is one which every careful 
reader should be able to find for himself. It is simply 
because the atmosphere is subject to the earth's attraction^ 
or^ to adopt the usual expression^ it is retained in its place 
by gravity. Gravity is therefore the cause of atmospherio 
pressure. But here is an important difference to be noticed 
between the pressures at different heights in this vast aerial 
ocean. Every particle of air it contains is not only urged 
downwards by its own weighty but sustains also tho weight 
of all the particles above it. Hence the lowest strata are 
the most compressed^ and therefore also tho densest and 
the most elastic. As we ascend^ the pressure and elasticity 
gradually diminish, and, since a given quantity spreads 
through a larger and larger space, the density also decreases 
in tho same proportion. 
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Whatever pressure a particle of air sustaiDS, it transmits 
undiminiBhed to any solid or liquid surface with which it is 
in contact. Nor does it matter whether that surfaoe be 
horizontal^ slanting^ or vertical; for we know that air, like 
other fluids, presses equally in ail directions. Would it not, 
then, be interesting to know with what force air at the 
earth's surfaoe presses upon our bodies? We do not, 
indeed, feel any pressure at all, yet it is obvious from what 
has been already explaiped that such a pressure must exist. 
A few simple considerations will enable us to ascertain its 
amount. 

Suppose we take a glass tube A B, open at the end A^ 
Fig. 4a ^^^^ closed at the end B. Its length must 
exceed 80 inches. This tube having been 
filled to the brim with quicksilver, the 
finger is placed on the open end to prevent 
spilling, and the tube is then inverted. 
The open end is now dipped into a basin 
of quicksilver, and the finger withdrawn. 
Immediately the quicksilver begins to sink 
in the tube, and we might be apt to sup- 
pose that it would continue to sink till it 
attained the same level in the tube as in 
the basin outside. But it does not. It 
rests in equilibrium when about 28 or 80 
inches higher than the level of the quick- 
silver in the basin. In the aceompanying 
figure, the dark portion represents the quicksilver. Now, 
the question which naturally presents itself is this. Why 
does the quicksilver in the tube sink so far, and no fiurther? 
What force balances the weight of this column, nearly 80 
inches high, of so heavy a liquid, when, according to the 
principles of hydrostatics, the surface of the liquid ought to 
bo everywhere at the same level ? It will easily be seen 
that above the mercury in the tube there is no air. It is 
Impossible for air to gain access, so that the white space in 
the figure is necessarily a vacuum. But the surface of the 
mercury in the basb is in contact with the atmosphere, and 
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thus sustains a pressure equal to the weight of the air above 
it. That pressure^ then^ balances the pressure of nearly 30 
inches of mercury. In other words^ the pressure of the air 
on a horizontal surface (which in that case is just the weight 
of all the air directly above it) is equal to the weight of a 
mass of mercury which would cover that surface to the 
depth of about 30 inches. And^ as already explained^ the 
pressure on a surface not horizontal is exactly the same. 
Suppose^ now^ that we wish to know the pressure of the 
atmosphere on a square inch of any surface. We have 
Bimply to find the weight of a column of mercury whose 
base is a square inch^ and height 30 inches. Such a column^ 
it is found, weighs nearly 15 lbs. avoirdupois. The astonish- 
ing result is that the atmosphere exerts a pressure of no less 
than about 15 lbs. on every square inch of our bodies. The 
Burface of a man's body measures nearly 2000 square inches^ 
so that the total pressure which he sustains from the air 
around him is about 30,000 lbs., or upwards of 13 tons ! 

Strange as it may appear, we are not in the least incom- 
moded by this enormous load. We do not even feel it. 
The reason is, that the air presses upwards, downwards, and 
aideways with the same force, so that the different pressures 
are in equiHbrium. Nor do our bodies stand in any danger 
of being crushed by this pressure on every side. For the 
liquids by which they are everywhere permeated are subject 
to the same pressure, and transmit it equally in every direc- 
tion. Thus the pressure outwards is equal to and balances 
the pressure inwards, so that here too there is equilibrium. 
It is easy to show that the liquids in the body, such as the 
blood, do press outwards in this manner. Let the hand, for 
example, be placed firmly on the mouth of a vessel com- 
municating with an air-pump. As the air is withdrawn 
from the vessel, and part of the skin is thus relieved from 
the external pressure, the blood-vessels will become dis- 
tended, and may even be ruptured by the pressure from 
within. 

The tube of quicksilver described in this lesson is nothing 
else than a harometer in its simplest form. The weight of 


330 


THE AIR-PUMP. 


FlO. 45. 


this vessel that the air is to be extracted^ and the name of 

receiver is given to it, be- 
cause it receweSf or holds the 
objects on which experiments 
are to be made. That it may 
lie air-tight on the plate, its 
edge is ground very smooth, 
and it must also, from time 
to time, be rubbed over with 
grease. The only essential 
part of the macUne, which, 
has not been already men- 
tioned, is an aperture at F 
the piston itself, also 
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closed by a valve opening upwards, to exclude the surround- 
ing atmosphere. 

We shall suppose that the piston is at the bottom of the 
cylinder. When it is drawn up, by means of its rod G, a 
vacuum is left in the cylinder, which cannot be filled by ur 
from without, for the valve at F is shut. The pressure of the 
air in the tube, being no longer balanced by a corresponding 
pressure in the cylinder, will open the lower valve, and the 
whole of the air in the tube and receiver will dififiise itself 
equally, in virtue of its elasticity, throughout the receiver, the 
tube, and the part of the cylinder below the piston. Its volume 
being thus increased, its elasticity will be proportionably 
diminished, and therefore it will not be able to open the 
upper valve, which is kept shut by the atmospheric pressure 
without. But as soon as the piston begins to descend again, 
the air in the cylinder is compressed, and by its pressure 
towards the receiver the lower valve is immediately shut 
The air in the cylinder, thus cut off from communication 
with the receiver, gains elasticity as the piston descends, 
until at last its pressure exceeds that of the atmosphere. 
It then forces up the upper valve, and, as the piston con- 
tinues to descend, gradually escapes through the opening 
at F. The piston, having reached the bottom of the 
cylinder, is again drawn up, and the whole process is 


THE AIR-PUMP. 331 

repeated. At every upward stroke^ part of the air in the 
receiver passes into the cylinder^ and the valve placed 
between them prevents its return. At the downward stroke^ 
it is discharged into the atmosphere. The receiver is thus 
gradually emptied^ till the air that remains in it has too little 
elasticity to lifb the valves. It is then said to be exhomul»d. 

It must not be understood that this is the only form of 
the air-pump. It is not even the usual form. For^ gene- 
rally speaking; it is found convenient to have two cylinders^ 
with a branch of the tube D opening into each. They arc 
so connected that^ whUe the one piston ascends^ the other 
descends. The piston rods are provided with teeth^ into 
which is fitted a toothed wheel worked by a winch. The 
exhaustion is thus completed in one-half the time that 
would be required with one cylinder; for each cylinder acts 
separately^ as if there were but one. Sometimes^ too^ the 
receiver is of a different form. It may^ for example^ be a 
vessel with a small neck^ which could not conveniently 
stand inverted on the plate. In this case^ the mouth of the 
receiver must be screwed into the mouth of the tube at E. 

Many interesting experiments^ illustrating the elasticity 
and pressure of air^ may be made by means of an air-pump. 
The following is one of the most astonishing. Two hollow 
hemispheres of equal size^ furnished with handles^ are placed 
with their edges in contact^ the junction Fig. 46. 
being made air-tight by rubbing one of the 
cdges; as AB; with grease. One of the 
handles can be taken off^ being screwed 
upon a narrow neck provided with a stop- 
cock. Through this neck the air inside 
the hemispheres is extracted^ and^ the stop- 
cock being shut^ the apparatus is then de- 
tached from the air-pump; and the handle 
again screwed on. If the hemispheres be 
a few inches in diameter^ two boys will be 
unable to pull them asunder. Yet no 
sooner is the air re-admitted^ than they will fall asunder 
by their own weight. This experiment was first tried at 
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Magdeburg^ more ihan 200 years ago^ and hence the appa- 
ratus is called the Magdeburg hemispheres. 

A bladder half filled with air^ if placed beneath the re« 
oeiver of an air-pump^ will gradually swell as the exhaustion 
proceeds^ and at last will burst with a loud report. A thin 
square phial^ firmly corked^ will be shivered to pieces in 
like manner. In the same situation^ shrivelled fruit becomes 
plump; the flame of a candle goes out^ a bell ceases to give 
forth any sound^ and water boils almost before it is warm. 
Some have tried how a living animal would be affected by 
exhausting the air around it. The experiment is a cruel 
one^ and one which no good boy would like to look at. A 
mouse^ for example^ placed beneath a receiver^ suffers the 
greatest agony as the air becomes less and less dense^ till 
at last the violent rupture of some of its blood vessels puts 
an end to its distress. There can be no doubt that the 
experimenter himself^ if placed beside it^ would share the 
same fate. 


WATEB-PUMPS. 

It seems impossible that water should flow upward?^ and 
we naturally think that it never does so of its own accord. 
So far we think rightly. But neither is it of its own accord 
that it flaws downwards; for it has no power of motion in 
itself^ and^ were there no force acting upon it^ it could not 
move either the one way or the other. Gravity causes it 
in general to seek a lower level; but^ on the other hand, 
there is no reason why^ if impelled by any adequate force, 
it should not as readily ascend to a higher. We saw in a 
former lesson* that it rises in a close tube laid across a 
valley to the same level at which it enters the tube. In a 
common mdion-pimpy it is raised by the pressure of the 
atmosphere. 

The suction-pump consists of a cylinder A B, similar in 
all respects to that of the air-pump; the tube or pipe BD 
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is wider than the tube of the air-pump, and instead of com- 
municating with a receiver, goes down into the well or 
reservoir containing the water to be rained. Into this pipo 
the water is admitted at D through a p;o. 47. 

number of small holes, so as to exclude 
any floating solids which might tend to 
choke up the pipe. Before the action of 
the pump commences, the water inside 
and outside the pipe will stand at the 
same level 0. The piston is usually 
worked by a lever attached to its rod, 
and supported on a fulcrum above A. 
On raising the piston, the air in the pipo 
and lower part of the cylinder becomes 
rarefied, eicactly as in the air-pump. Its 
pressure on the surface of the water in 
the pipe is thus diminished, and is no 
longer sufficient to balance the pressure 
of the atmosphere on the suiface of the 
water outside. The water accordingly 
rises in the tube to restore equilibrium, 
on the same principle which causes the 
mercury in the tube of a barometer to 
stand higher than the mercury in the 
basin. As tho exhaustion goes on, the 
water rises through the valve c into the 
cylinder, the lower part of which soon becomes filled. When 
the piston again descends, this water being prevented by the 
valve c from returning into the pipe, forces up the valve at 
m, and part of it escapes into the space cihove the piston. 
The piston, in its next ascent, carries this portion upwards 
along with it, and the vacuum thus left below is filled by a 
fresh supply from the pipe. This process goes on till the 
water above the piston reaches the spout i. Whenever any 
portion of tho water rises above either valvBy it is clear that 
it cannot return, because both the valves open upwards. 

The pressure of the atmosphere being equal, at tho level 
of the sea, to the weight of a column of water about 34 feet 
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higb^ the smface of the water under the piston can ncver^ 
in any case, be more than 34 feet above the surface of the 
water in the well or reservoir below. In practice, however, 
we cannot procure a perfect vacuum, and therefore it is 
better that the line n, the upper limit of the piston's motion, 
should not be more than 28 feet above 0. It was an un- 
successful attempt to raise water in this way to a greater 
height than the atmospheric pressure will balance, that led 
to the discovery of the real cause of what we still commonly 
call stidion. For suction is nothing else than the effect of 
producing a vacuum, or rarefaction of the air in any space, 
into which the pressure of the atmosphere immediately forces 
any fluid which has access to it. Thus we suck up water 
through a straw, and thus the infant draws milk &om its 
mother's breast. 

The /orc»n^-pump enables us to raise water to any height. 
FxQ. 48. I*s piston c differs from that of the suc- 

tion-pump in having no valve or aper- 
ture. Instead of this, there is a bent 
tube GE, communicating with the lower 
part of the cylinder, and provided with 
a valve at F, which opens upwards. 
The water rises through the tube BA 
into the cylinder, on the same principle 
as in the suction -pump. When the 
piston descends, it presses on the water 
in the cylinder, which, since the valve 
at A is closed against it, must force its 
way through the valve F. As soon as 
the pressure of the piston is removed, 
the valve F shuts, and prevents the re- 
turn of any part of the water which has 
passed it. Meanwhile the piston is again 
drawn up, leaving a vacuum, which is 
filled by a fresh supply from the pipe. 
This in its turn is forced upwards through 
the valve P, and by continuing the process the water may 
bo made to rise in the tube G to any required height. 
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One of the most useful applications of this instrument is 
the fire-engine, by which so much valuable property has 
been saved. It is a combination of two forcing-pumps, 
throwing water copiously into a close vessel partly filled 
with air. The air, being much compressed, and therefore 
highly elastic, impels the water with great force along a 
flexible pipe or hose, from the mouth of which it gushes 
in a continuous stream upon the flames. Few better exam- 
ples could be found of the benefits which mankind may 
derive from even a little knowledge of mechanical science. 

QUESTIONS FOB EXAMINATION. 

Kame examples of gaseous bodies. What are the chief properties of air ? 
Which is common to it with liquids t Which are characteristic? Give ezam« 
pies of its impenetrability. What is wind ? What property of air does th9 
force of the wind illustrate ? Bow is it proved that air has weight ? What 
effect has it on the weight of bodies surrounded by it ? State the relations be- 
tween the volume of a mass of air and its elasticity. How is the atmosphere 
prevented from spreading outwards? Where is it densest? Show how the 
weight of the air may be estimated? Explain the principle of the barometer. 
Why do we not feel the pressure of the air on our bodies ? Of what value is the 
barometer as a weather-glass? For what other purpose is it used? Wliat ii 
the use of the air-pump ? Explain its construction. What are valves used for ? 
Explain the action of an air-pump with one cylinder. Wlutt is the usual form 
of the Instrument? What are the Magdeburg hemispheres,' fmd what do they 
illustrate ? Why does water flow downwards? What is necessary to make it 
flow upwards ? What force does so in the suction-pump ? Explain the con- 
struction of such a pump, and show how it acts. How far can water be raised 
by suction? What is suction? Explain the construction of a forcing-pump, 
and of a fire-engine. 


QUAEEEL OF BRUTUS AKD CASSIUS. 

Cas. That you have wr6nged me* doth appear in this: 

You have condemned and noted Lucius Fella, 

For taking bribes here of the S^rdians; 

Wherein my letter, pribying on his side, 

Because I knew the man, was slighted ofl^. 

Bru, You wronged yourself' to write in such a case, 
Cas, In such a time as this' it is not meet 

That every nice offence should bear its comment. 


tM QcxtascL OS CRTirs asp cissszb. 


Are imieb eendemned to hsue an itcbiiig palm; 
To iell aad maii your offices £ar gold 
To nodeikrerB* 

Ob#« 1^ an iicbiog palm? 
Tott know thai you are Briiticis ibat speak this. 
Or, by the god«^ ibis speech were ehe yonr liist. 

Sru. Tbe name of Citssios bbnours ibis corrfiption^ 
And cbisiisement' doth therefore hide its heM. 

Ca$. CblUtisemeiit I 

Uru, Semember M&rcb, the Ides of March remember I 
Did not great Julius bleed for justice' sake? 
What Tlllain touched his body, that did stab, 
And not for jlistice? WhfitI shall one of lus. 
That struck the foremost man of all this w5;ld 
But for supp6rting robbers, shall \r& now 
Contaminate our fingers with base bribes. 
And sell the mighty space of our largo h6nours 

For so much triish as may be grasped thtis? 

I had rather be a ibg, and bay the m5ou. 
Than such a Roman. 

C(M. Brutus, bay not m^; 
rU not ondiire it: you forget yourself. 
To hedge ml in. I am a sbldier, T, 
Older in priotioe, abler than yours^ 
To make conditions. 

£m^ Go ibi you ar^ not, Cassius. 

C\it. I iuu, 

^^ I say you are n<^ 

C^ Urge me no m^, I shall forgi^ myself; 
UxK^ mvA upon your he^th, tempi me ix> f^brtlier. 

SnL Air^^ sUght maa t 

(WI$\p^^sibk^ 

£m. H^ liie;^ for I wUI qpesiL 
tt«$4 1 {tix^ m^ aad itdoca to jraor ndk eko«er9 
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Q5, show your slaves how choleric you arc, 
And make your b5ndmen tremble. Must 1 budge? 
Must 1 observe you? must 1 stand and crouch 
Under yotir testy humour? By the gods, 
You shall digest the venom of your spleen. 
Though it do split you; for, from this day forth, 
ni use you for my mirth, yea, for my iJlughter, 
When you are waspish. 

Cos. Is it come to this? 

Bru, You say, you are a better soldier: 
Let it app^r so; make your vaunting true. 
And it shall please me w^ll. For mine own part, 
I shall be glad to learn of abler m^n. 

Cos. You wr6ng me 5very way; you wr6ng me, Brutus; 
I said an 5lder soldier, not a better. 
Did I say better? 

Bru, If you did, I cJtre not. 

Gas. When Csesar lived, he durst not thus have moved me. 

Bru. P^ace, peace; you durst not so have tempted him. 

Cas. V durst not? 

Bru. N5. 

Ca8. What? durst not tempt hfm? 

Bi^. For your life you durst not. 

Cos. Do not presume tbo much upon my love; 
I Toiky do th&t I shall be s5rry for. 

i?ri*. You hive done that you should be sorry for. 
There is no terror, Cassius, in your threats; 
For I am armed so strong in honesty, 
That they pass b^ me^ as the idle wind. 
Which I resp^t not. I did send to you 
For certain sums of g6ld, which you denied me; — ■ 
For I can raise no money by vile means: 
By heaven, I had rather coin my he^t. 
And drop my bl5od for drachmas, than to wring 
From the hard hands of peasants their vile trash 
By any indirection! I did send 
To you for gold to pay my legions. 
Which you denied me. Was that done like Cassius? 

a 
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Should 1 have answered Caios C&s^us so? 
When Marcus Brutus grows so covetous^ 
To lock such rascal counters from his friends^ 
Be re^dy^ gods, with all your thunderbolts, 
D^h him to pieces! 

Gas, 1 denied you nbt 

Bru. You did. 

CoA. I did not: he was but a f5ol 
That brought my answer back. — Brutus hath riyed my heart : 
A friend should bear his friend's infirmities. 
But Brutus makes mine greater than they ^e. 

Bru. I d5 not, till you practise them on md. 

C<t8, You I5ve me not. 

Bru, I do not like your faults. 

(7<M. A friendly eye could never s^e such faults. 

Bru. A fliitterer's would not, though they did appear 
As huge as high Ol^pus. 

Cos. Come, A'ntony, and young Octlivius, come; 
Revenge yourselves alone on C4ssius, 
For Clissius' is a-w^ry of the world: 
H&ted by one he I5ves; braved by his brother; 
Checked like a b5ndman; aU his £lults obs^rved^ 
Set in a n5te-book, learned, and conned by rote. 
To cast into my t^th. Oh, I could weep 
My spirit from mine eyes! — ^Th^re is my d&gger^ 
And here my naked breltst! within, a heart 
Dearer than Flutus' mine, richer than gbld: 
If that thou beest a Roman, take it forth; 
1, that denied thee gold, will give my he^: 
Strike, as thou didst at Caesar; for I know. 
When thou didst hate him worst, thou lov^t him better 
Than ever thou lovedst Cekssius. 

Bru, Sheathe your dagger: 
Be angry when you will, it shall have scope; 
1)6 what you will, dishonour shall be humour. 
O CJissius, you are yoked with a l&nb 
That carries aoger as the flint bears fire; 
Who, much enforced, shows a hasty sp&rk. 
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And straight is c51d again. 

Cos. Hath Cassius lived 
To be but mirth and laughter to his Brutus^ 
When grief^ and blood ill-tempered^ y^xeth him? 

Bru. When I spoke that^ T was ill-tempered too. 

Cos. Do you confess so mtich? give me your hand. 

Bru. And my he^rt too. \Emlyracing, 

Cos. Brutus I— 

Bru. WhJ,t's the matter? 

Gas. Have you not love enough to bedr with me^ 
When that rash humour which my mdther gave me 
Makes me forgetful? 

Bru. YhSy Cassius; and^ from henceforth^ 
When you are 5ver-eamest with your Brutus, 
He'll think your mother chides, and l^ave you so. 

Shakspeabe. 


bhebidan's ikyective against wabben hastikgs. 

[BiCHABD Bbihslet SHEBiBAy, distinfin^islied ae a statesman, wit, and dramatist, 
was bwn at Dublin in 1761, and died in 1816. He was returned to Parliament 
as memlier for the borough of Stafford, and attohied distinguished celebrity as 
an orator. He made the grandest display of his eloquence during the impeach- 
ment of Warren Hastings. His writings are chiefly dramatic] 

Had a stranger, at this time, gone into the province of 
Oude, ignorant of what had happened' since the death of 
Sujah Dowla, that man, who, with a savage heart, had still 
great lines of character, and who, with all his ferocity in 
war, had still, with a cultivating hand, preserved to his 
country the riches' which it derived from benignant skies 
and a prolific soil — ^if this stranger, ignorant of all that had 
happenedl in the short interval, and observing the wide and 
general devastation, and all the horrors of the scene — of 
plxdns' unclothed and brown — of vegetables' burnt up and 
extinguished — of villages' depopulated and in ruin — of 
temples' unroofed and perishing — of reservoirs' broken 
down and dry — ^he would naturally inquire, what war' has 

thwi laid wfwte tho fectUe fi^ldsl of this oo«e beautiful' and 
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opulent country — what civil dissensions* have happened, 
thus to tear asunder* and separate the happy societies' that 
once possessed those villages — what disputed succession, 
what religious rage, has, with unholy violence, demolished 
those temples, and disturbed fervent but unobtruding piety, 
in the exercise of its duties ? 

What merciless enemy* has thus spread the horrors of 
fire and sword — what severe visitation of Providence* has 
dried up the fountain, and taken from the face of the earth* 
every vestige of verdure ? Or, rather, what monsters* have 
stalked over the country, tainting and poisoning, with pes- 
tiferous breath, what the voracious appetite* could not 
devour ? To such questions, what must be the answer ? 
No wars* have ravaged these lands* and depopulated these 
villages, no civil discords* have been felt — no disputed suc- 
cession — no religious rage — no merciless enemy — no afflic- 
tion of Providence, which, while it scourged for the moment, 
cut off the sources of resuscitation — no voracious and poison- 
ing monsters — no, all this* has been accomplished by the 
friendship, generosity, and kindness of the English nation. 
They have embraced usl with their protecting arms^ and, 
lol those are the fruits of their aUiance. What, then, shall 
we be told that, under such circumstances, the exasperated 
feelings of a whole people, thus goaded and spurred on to 
clamour and resistance, were excited* by the poor and feeble 
influence of the Begums I 

When we hear the description of the paroxysm, fever, 
and delirium, into which despair* had thrown the natives, 
when* on the banks of the polluted Ghinges, panting for 
death, they tore more widely open* the lips of their gaping 
wounds, to accelerate their ^ssolution; and, while their 
blood was issuing, presented their ghastly eyes to heaven, 
breathing their last and fervent prayer, that the dry earth' 
might not be suffered to drink their blood, but' that it might 
rise up to the throne of God, and rouse the eternal Provi- 
dence* to avenge the wrongs of their country, — will it bo 
said' that this was brought about by the incantations of 
these Begums* in their sepluded Zenana? or* that they 
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could inspire this enthusiasm and this despair into the 
breasts of a people^ who felt no grievance^ and had suffered 
no torture ? What motive^ then^ could have such influence 
in their bosom ? What motive ? TJiat^ which Nature, the 
common parent, plants in the bosom of man, and which, 
though it may be less active in the Indian' than in the 
Englishman, is still congenial with, and makes part of his 
being — tJiat feeling' which tells him, that man' was never 
made to be the property of man; but that when, through 
pride and insolence of power, one human creature' dares to 
tyrannize over another, it is a power usurped, and resistance' 
is a duty — that feeling' which tells him' that all power' is 
delegated for the good, noti for the injury of the people, 
and that' when it is converted from the original purpose, 
the compact^ is broken, and the right' is to be resumed — 
that principle' which tells him, that resistance to power 
usurped' is not merely a duty' which he owes to himself and 
to his neighbour, but a duty' which he owes to his God, in 
asserting and maintaining the rank' which he gave him in 
the creation, to that common God, who, where he gives the 
form of man, whatever may be the complexion, gives also 
the feelings' and the rights of man — that principle, which 
neither the rudeness of ignorance' can stifle, nor the ener- 
vation of refinement' extinguish — that principle, which makes 
it base for a man' to suffer' when he ought to act, which, 
tending to preserve to the species' the original designations 
of Providence, spurns at the arrogant distinctions of man, 
and vindicates the independent qualities of his race. 

Sheridan 


THE ISLES OF GREECE. 

The isles of Greece, the isles of Greece ! 

Where burning Sappho loved and sung, 
Where grew the arts of war and peace — 

Where Delos rose, and Phoebus spruugl 
Eternal summer gilds them yet. 
But all, except thoir sun, is set 
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The Scian and tlie Teian musc^ 
The hero's harp, the lover's lute. 

Have found the fame your shores refuse; 
Their place of birth alone is mute 

To sounds which echo further west 

Than your sires' " Islands of the Blest." 

The mountains look on Marathon — 
And Marathon looks on the sea; 

And musing there an hour alone, 

I dreamed that Greece might still be free; 

For standing on the Persian's grave, 

I could not deem myself a slave. 

A king sate on the rocky brow 

Which looks o'er sea-born Salamis; 

And ships, by thousands, lay below. 
And men in nations; — all were his! 

He counted them at break of day — 

And when the sun set where were they ? 

And where are they ? and where art thou^ 
My country ? On thy voiceless shore 

The heroic lay is tuneless now — 
The heroic bosom beats no more! 

And must thy lyre, so long divine. 

Degenerate into hands like mine ? 

"JUb something, in the dearth of fame, 
Though linked among a fettered race^ 

To feel at least a patriot's shame. 
Even as I sing, suffuse my face; 

For what is left the poet here ? 

For Greeks a blush — ^for Greece a tear. 

Most we but weep o'er days more blest ? 

Must Tve but blush ? — Our fathers bled. 
Earth! render back from out thy breast 

A remnant of our Spartan dead! 
Of the three hundred grant but throe. 
To make a new Thermopylae! 
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What^ silent still? and silent all? 

Ah! no; the voices of the dead 
Sound like a distant torrent's fall^ 

And answer, ^' Let one living head. 
But one arise — ^we come, we cornel" 
Tis but the living who are dumb. 

In vain — in vain: strike other chords; 

Fill high the cup with Samian wine! 
Leave battles to the Turkish hordes. 

And shed the blood of Scio's vine! 
Hark! rising to the ignoble call — 
How answers each bold bacchanal ! 

You have the Pyrrhic dance as yet, 
Where is the Pyrrhic phalanx gone ? 

Of two such lessons, why forget 
The nobler and the manlier one ? 

You have the letters Cadmus gave — 

Think ye he meant them for a slave ? 

Fill high the bowl with Samian wine! 

We will not think of themes like these! 
It made Anacreon's song divine: 

He served — but served Polycrates — 
A tyrant; but our masters then 
Were stiU, at least, our countrymen. 

The tyrant of the Chersonese 

Was freedom's best and bravest friend; 
That tyrant was MiltiadesI 

Oh! that the present hour would lend 
Another despot of the kind! 
Such chains as his were sure to bind. 

Fill high the bowl with Samian wine 1 

On Bull's rock, and Parga's shore. 
Exists the remnant of a line 

Such as the Doric mothers bore; 
And there, perhaps, some seed is sown. 
The Heraoleidan blood might own. 
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Trust not for freedom to the Fi'anks — 
They have a king who buys and sells! 

I^ native swords, and native ranks, 
The only hope of courage dwells; 

But Turki^ force, and Latin fraud. 

Would break your shield, however broad. 

FiU high the bowl with Samian wine! 

Our virgins dance beneath the shade — 
I see their glorious black eyes shine; 

But gazing on each glowing maid. 
My own the burning tear-drop laves. 
To think such breasts must suckle slaves. 

Place me on Sunium's marbled steep. 
Where nothing, save the waves and I, 

May hear om* mutual murmurs sweep; 
There, swan-like, let me sing and die: 

A land of slaves shall ne'er be mine — 

Dash down yon cup of Samian wine! 


Bybon. 


SOUND. 


FehOt IQ.) a refl«ofced sound. 

Oanwi, (nom tlio Greek letter gamma) 
the mwioal scale. ^ 

Medium, (L.) the satetance 1^ which 
sound, light, heat, &o., are trans- 
mitted from one point to another. 
PlurtU, mediums or iiMtttd. 

Octave, (octamu, L.) an eighth, or mu- 
sioal interval of seven degrees, and 
therefore of eight notes, the first and 
last being oonnted. 

OseiUate, loeeSUOj L.) to swing, or move 
iMtckwards and forwards. MenoeiJso 
cseUMUm, 


Petidulum,{peiuleo,L,)airihnkiag body 
BQspendea from a fixed potato as in a 
clock, 

Propaffote, {pnpaqo, L.) to spread: 
when avpUed to tight, MOund, ^ko, tt 
means to impel, or move forward in 
space, and at the same time to mnltt- 
Diyby 


ply by SQccesslve production. 

propagatUm. 
8eaU,{teaiq.L.) Lit. a ladder. 
VHnrate, {vibro, L.) to swing; to move 

this way and that, to oHTlUate. Henos 

vibratory wadvibnUimK 


SOUND-WAVES, AND THEIR PEOPAGAHON. 

There are few things so apt to deceive us as the motion of 
waves. When we stand upon the sea-shore^ and look be- 
yond the line of breakers at our feet^ we see wave behind 
wave, far as the eye can reach^ all of them manifeBtly ad- 
vancing towards us. It seems as if the 8e» were gradually 
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flowing in upon the land. If the tide is advancing^ this 
may be so far in accordauoe with fact^ but the appearance 
is quite the same even when the tide is receding. It must 
therefore be a deception. Take another case of wave mo- 
tion^ that of a field of standing corn agitated by the wind. 
Every one who has been in the country on a windy day in 
summer must have noticed how waves^ not unlike those of 
the sea^ travel visibly over such a field in the direction in 
which the wind blows. Yet we know that the stalks of 
com are not carried out of their places. Each stalk stoops 
in succession as the wind passes over it^ and then recovers 
itself, partly by its own strength, and partly by the reaction 
of the other stalks which it strikes. The ears meanwhile go 
and return with a sort of vibratory or alternate motion. 
Once more, look what happens when a stone is thrown into 
a pool. Immediately circular waves, proceeding from the 
stone as a centre, spread in every direction, each gradually 
increasing in diameter as it goes. Yet the surface does not 
become hollow at the point from which all the waves are 
moving. The fact is, that it is the waves alone which have 
a progressive motion, the water composing them, like the 
stalks and ears of com, has only a vibratory or altemate 
motion. It simply moves up and down. The same thing 
is trae of the sea itself. The waves move towards the 
land, the water of which they are formed does not. 

In every substance which is elastic, whether solid, liquid, 
or gaseous, the particles may be thrown into a kind of 
vibratory motion, similar to the motion of waves. If any 
part of such a body is compressed, as when a bell is strack 
by its clapper, the elasticity of the compressed particles 
urges them to expand again, and by their expansion the 
force of the blow is conveyed to the surrounding parts. By 
these the process is repeated, and the impulse transmitted 
to a still wider circle. Thus the motion spreads in every 
direction, as the waves do in a pool into which a stone has 
fallen. But this is not all. The elastic force called into 
action by compression, does more than restore the com- 
pressed parts to their former dimensions. When a pendulum 
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hanging at rest is drawn to one side and let go^ it does not 
simply return to its position of rest^ and there snddenly 
stop. The reason is obvions. Being in motion when it 
arrives at that position it cannot stop of its own accord^ and 
therefore goes towards the other side^ till gravity first stops 
it^ and then polls it back. Thus it continues to oscillate 
from one side to the other. Exactly in the same way, the 
elasticity of a compressed substance tends to produce oscilla- 
tion. Compression is succeeded by undue dilatation, to be 
followed again by compression, then again by dilatation, 
and so on. Hence the motion caused by striking an elastic 
body, is a vibratory motion consisting of alternate compres- 
sions and dilatations, and propagated in every direction 
after the manner of waves. Now here is the point which, 
from its importance, demands special attention. It is this 
vibratory y wavy motion which gives vs the sensation of Soukd. 

How the motion becomes a sensation no man can tell; it 
is one of the mysteries of life, known to God only. Even 
the structure of the ear, the mere instrument in this strange 
transformation, is not well understood. But this we do 
know, that unless some vibrating substance, or medium, is 
in contact with the ear, no sound will be heard. The most 
common medium of sound is atmospheric air. We have 
already learned that a bell struck in a vacuum gives no 
sound. 

Waves of sound are propagated at different rates through 
different substances. In air, they travel faster or slower 
according to the temperature, but the usual rate is about 
1120 feet per second, or more than 12 miles in a mmnte. 
When a gun is fired, the flash and the report are really 
simultaneous, and to a person standing close by they appear 
to be so. But a person at a distance sees the flash a con- 
siderable time before he hears the report. Light travels so 
very fast, that we may suppose it to pass instantaneously 
from the gun to the eye of the spectator, even though he 
be several miles away. Sound, however, goes more slowly, 
taking one second for every 1120 feet it has to travel. If, 
therefore, we reckon 1120 feet for every second after we 
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see tbe flash of a gun until we hear the report, we shall 
have a pretty correct estimate of the distance of the gun 
from us. The same principle applies to thunder and light- 
ning. These also are really simultaneous, but we usually 
see the lightning first. K the thunder-cloud is far off, there 
is a long interval between them, because the soimd takes 
long to reach us. But when the peal follows close upon 
the flash, the thunder-cloud must be near, and is therefore 
dangerous. 

As the elasticity of air is reduced, it conveys sounds more 
and more feebly. Thus, on the top of a high mountain one 
must, as it were, try to speak louder than usual, in order 
to be distinctly heard. It is remarkable, however, that it 
is only the intensity of sound which is thus diminished in a 
rarefied medium; its velocity remains the same. It is also 
worthy of notice, that, in the same medium, sounds of all 
kinds are propagated with equal speed. The report of a 
cannon travels no faster than the soft notes of a guitar. 

Though air is the most common, it is by no means tho 
best conductor of sound. The velocity of sound-waves in 
water is not much less than a mile per second. In elastic 
solids, they travel still faster; in glass and steel, for ex- 
ample, upwards of three miles per second. Sounds are also 
heard louder when conveyed to the ear by solid media. 
Thus, the scratching of a pin at one end of a long piece of 
timber, may be heard by an ear applied near the other end, 
though it could not be heard at the same distance through 
the air. On the same principle, the American Indian stoops 
with his ear close to the ground, in order to catch the sound 
of distant footsteps. If a piece of ribbon or garter be tied 
round the top of a poker, and the ends pressed one on each 
ear by a finger, while the poker hangs freely down, a gentle 
knock on the lower end of the poker will be heard like the 
tolling of a large beU. This is an experiment which any 
boy may try, and which is sure to astonish him. 

When a sound-wave strikes against a wall, a mountain, 
or any other obstacle, it is reflected, and produces what wo 
call an echo. If it then meet another obstacle, it will be 
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reflected a second time^ and this will give rise to a double 
echo. In certain peculiar situations^ especially in moun- 
tainous countries, this process is repeated again and again, 
and the effect is sometimes most fantastic and surprising. 
The clouds themselves reflect sound, and produce indistinct 
echoes. It is to this that we owe the rolling of thunder^ 
which is generally nothing more than the reverberation of 
a single sound, reflected from the clouds to the earth, and 
from the earth back again to the clouds. Hence the grandeur 
of a thunder-storm among mountains, where each mountain 
repeats the sound, till it gradually dies away. This is 
beautifully described by Lord Byron, as witnessed by bim 
in the Alps: — 

"Far along, 
From peak to peak, the rattling crags among, 
Leaps the live thnnder; not from one lone clond, 
Bat every monntain now hath found a tongue, 
And Jura answers, through her misty shroud. 
Back to the joyous Alps, who pall to her aloud*" 


MUSICAL SOUNDS. 

Ii^ it Lo wonderful that a vibratory motion, when communi- 
cated to the ear, should give us the sensation of sound, how 
can we sufficiently admire the still more wonderful variety 
of that sensation! All sounds, as we have seen, travel 
through the same medium with equal velocity, but there 
must be some difference between the sound-waves of a 
whisper, a shriek, a huzza, and a peal of thunder. The 
nature and causes of that difference have not yet been fully 
ascertained. There is, however, one great and leading dis- 
tinction between different sounds which admits of a simple 
and most remarkable explanation. Almost every one knows 
what is meant by a nvusical sound, and can distinguish it 
frona a mere noise. If there be some who cannot, it is im- 
possible to help them by a verbal description, for the differ- 
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ente cannot be expressed in words. Now one cause at 
least of this difference lies in the uniformity and regularity 
of tbe vibrations by which the sound is produced. 

Suppose a card to be held close to the circumference of a 
toothed wheel which is made to revolve slowly^ each tooth 
striking the edge of the card as it passes. The sound heard 
will be a sort of rattle^ consisting of a series of taps or heats, 
all of the same loudness^ and succeeding each other at equal 
intervals. But if the wheel be made to revolve with suffi- 
cient rapidity, the ear will no longer be able to distinguish 
the separate taps, and the sound will therefore be continuous. 
The reason is that the motion communicated to the organism 
of the ear by any particular tap, has not time to subside 
before the next impulse arrives. As the taps, however, 
though no longer heard separately, are still regular and 
equal, the result mil he a mtisical sound. The same singular 
fact is illustrated by a little experiment which boys often 
perform, without thinking of the instruction to be gathered 
from it. Who has not tried to produce a screak by holding 
his slate-pencil upright between his fore-finger and thumb, 
and running the point of it along his slate ? Well, try it 
again, and notice more particularly what happens. First, 
hold the pencil loosely, and you will find that it does not 
screak, but simply rattles, the point jumping along, and 
making a dotted line as it goes. Now, press gently, and 
the dots become closer, the taps succeed each other more 
rapidly. Increase the pressure, and the separate taps will 
no longer be distinguishable. The sound will be a continuous 
one, certainly far frojn agreeable, but nevertheless musical. 
Its intolerable harshness may perhaps be partly owing to a 
want of perfect regularity in the motion of the pencil. We 
do not know all the causes which make a sound pleasing or 
displeasing to the ear. But this at least is certain, that all 
vibrations, in proportion as they are regular, uniform, and 
equal, produce sounds proportionably more agreeable and 
musical. 

Musical sounds differ among themselves in various re- 
qpects, and to their ^kilful combination we owe all those 
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ohamung effects of melody and harmony which constitute 
mime. Some of their differences cannot be easily explained, 
but one, the difference of pitch, has been shown to depend 
solely on the number of vibrations which strike the ear in a 
given time. It is this which determines whether a note is 
high or low in the musical scale. The reader is supposed 
to know what is meant by the pit^h of a note, and to be 
able to distinguish between a high note and a low one. But 
it may be weU to remind him, that a high note is not neoes- 
sarily loud, pitch being altogether different from hudnesa or 
intensity. Now all notes of the same pitch, whether loud or 
not, are found to be produced by vibrations succeeding each 
other with the same rapidity. If the rate of vibration be 
increased, a higher note is the result. 

Let us return for a little to the experiment of the eard 
and wheel The faster the wheel revolves, the higher will 
be the sound produced, and, by properly regulating the rate 
of revolution, we may obtain all the notes of the gamut from 
this simple apparatus. As the beat of each tooth agiunst 
the card causes a separate vibration, and the number of sueh 
beats in a second can be easily ascertained, it is quite possi* 
ble in this way to find how many vibrations per second are 
necessary to produce a sound of any given pitch. The 
result of such an inquiry need not here be given in detaiL 
But it is interesting to know that doubling the rate of vibra- 
tion makes the sound an octavi higher, and, in general, thai 
all the notes of the scale correspond to rates of vibration 
bearing a simple numerical proportion to each other. The 
lowest note on a large piano-forte is produced by vibrations 
at the rate of 27 per second, the highest by vibrations at 
the rate of about 3500 per second. Strings vibrate with 
more or less rapidity according to their length and tight- 
ness. Hence it is that the violin player, by properly tuning 
his instrument, and placing his fingers on the strings, so ai 
to vary the length of the vibrating portions, can produce 
Buoh a wonderful variety of sounds. For a similar reason 
the pipes of an organ are made of unequal length, and the 
length of a flute is virtually altered by opening or shutting 
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the holes. The shorter a pipe or string is^ the more rapid 
are its vibrations^ and the higher its note. 

Most people fancy that the hum of a bee is, like the song 
of a bird^ a vocal sound. But the fact is^ that it is produced 
by the creature's little \7ings^ whose constant flapping throws 
the surrounding air into vibration. The same thing is true 
of other insects. The wings of a gnat^ for ezamploy give 
forth a note more than two octaves higher than the highest 
note of a good piano-forte^ from which it follows that they 
must flap at the rate of 15^000 times per second! What an 
astounding discovery — ^how little to be expected-^-how diffi- 
cult fully to realize — and how well calculated to fill our 
minds with admiring reverence for the Great Author of 
nature^ who has made the least^ as well as the greatest of 
His works to show forth His praise 1 

QUESTIONS FOR EXAMINATION. 

GiTB examples of wave motion. In vrbat respect is it deceptlTe? DescrilM 
the nature of the motion which produces sound. At what rate does sound 
travel in air} in water? in glass t How may we know the distance of a thunder- 
cloud! Show ttiat solids convey sound better than air. Explain the phe- 
nomena of echoes. What is necessary to the production of a musical sound? 
Give two examples of a musical sound produced by a rapid succession of taps. 
YTbaA determines the pitch of a note ? How may the rate of vibration corre- 
sponding to any note be ascertained? Give examples of different rates. Why 
tias a flute holes ? Why has an organ pipes of different length ? 


THE FIELDS. 

CoirsiDEB what we owe merely to the meadow-grass^ to the 
covering of the dark ground by that glorious enamel, by the 
companies of those soft^ and countless, and peaceful spears. 
The fields I Follow but forth for a little time the thoughts 
of all that we ought to recognise in those words. All spring 
and summer is in them — ^the walks by silent, scented paths 
—the rests in noonday heat — the joy of herds and flocks— 
the power nof all shepherd life and meditation — ^the life of 
sunlight upon the world, falling in emerald streaks, and fall- 
ing in soft blue shadows^ where else it would have struck 
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upon tlie djik mould, or scorciiiDg dust — pastures beside 
tbe pudog brooiks — soft banks and knolls of lowly hills — 
thym J dopes of down overlooked by the blue line of lifted 
sea^— crisp lawns all dim with early dew, or smooth in even- 
ing wannth of baned sunshine, dinted by happy feet, and 
softening in th^ fidl the sound of loving voices: all these 
are summed in those simple words; and these are not all. 
We may not measure to tiie full the depth of this heavenly 
ffSL in our own land; though stiU, as we think of it longer, 
the infinite of that meadow sweetness, Shakspeare's peculiar 
joy, would open on us more and more, yet we have it but 
in part. Go out, in the spring time, among tbe meadows 
that slope firom tiie shores of the Swiss lakes to the roots of 
their lower mountains. There, mingled with the taller gen- 
tians and the white narcissus, the grass grows deep and free; 
and as you follow the winding mountain paths, beneath 
arching boughs all veiled and dim with blossom — ^paths that 
for ever droop and rise over the green banks and mounds 
sweeping down in scented undulation, steep to the blue 
water, studded here and there with new-mown heaps, filling 
all the air with fainter sweetness — ^look up towards the 
higher hills, where the waves of everlasting green roll silently 
into their long inlets among the shadows of the pines; and 
we may, perhaps, at last know the meaning of tiiose quiet 
words of the 147th Psalm, ^^He maketh grass to grow upon 
the mountains." 

There are also several lessons symbolically connected 
with this subject, which we must not allow to escape us. 
Observe, the peculiar characters of the grass, which adapt 
it especially for the service of man, are its apparent humility 
and cheer^ilness. Its humility, in that it seems created 
only for lowest service — appointed to be trodden on, and 
fed upon. Its cheerfulness, in that it seems to exult under 
all kinds of violence and sufferiDg. You roll it, and it is 
stronger the next day; you mow it, and it multiplies its 
shoots, as if it were grateful; you tread upon it, and it only 
sends up richer perfume. Spring comes, and it rejoices 
with all the earth — ^glowing with variegated flame of flowers 
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-^waving in soft depth of frnitfol strengih. Winter oomes^ 
and though it will not mock its fellow plants by growing 
then^ it will not pine and moum^ and turn colourless or 
leafless as they. It is always green ; and is only the brighter 
and gayer for the hoar-frost. 

Buskin. 


JOHN KITTO. 

[HiTGH UxLLOt, one of the most lemarlERble men that Scotland hai p!rodiioed» 
was boiD at Cromarty in 180SL On leaving the pariah school he becameastone* 
masoo. In 1828 be published a volume of *' Poems by a Stone-Mason," which 
erentnally led to his being app(rfnted accountant in a branch-bank in his native 
town. He remained, however, ooippantively obscore tiU 1839, when his letter 
to Lord Brougham on the Wee Church question brought him under the notice 
of the lesders of the Non-intrusion party, who establisbed the " Witness'* news- 
pqwr as the organ of their views, and appointed Mr. Miller the editor. His 
contributions to that Journal have been published as "The Old Bed Sandstone,'* 
and " My Schools and Sohoolmasters.** He also wrote the " Foot Prints of the 
Creator," and had Just completed for the press his *' Testimony of the Bocks/* 
when, in a paroxysm of insanity, he put an end to his life in 1866. He holds the 
first rank as an English author for the beftuty, vigour, and purity of his style.] 

It is now nearly forty years since an operative luason^ some- 
what dissipated in his habits^ and a little boy, his son, who 
had completed his twelfth year only a few weeks previous, 
were engaged in repairing a tall, ancient domicile, in one of 
the humbler streets of Plymouth. The mason was employed 
in relaying some of the roofing; the little boy, who acted as 
his labourer, was busied in carrying up slates and lime along 
a long ladder; the afternoon was slowly wearing through, 
and the sun hastening to its setting; in little more than 
half-an-hour both father and son would have been set free 
from their labours for the evening; when the boy, in what 
promised to be one of his concluding journeys roofwards for 
the day, missed footing just as he was stepping on the eaves, 
and was precipitated on a stone pavement thirty-five feet 
below. Light and slim, he fared better than an adult would 
have done in the circumstances; but he was deprived of all 
sense and recollection by the fearful shock, and save that 
he saw for a moment the gathering crowd, and found him- 
self carried homewards in the arms of his father, a fortnight 

2a 
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daf&ed ere be awoke to conscioiisness. Wlien lie eamd to 
Idmself in his fUher^s house^ it was bis first impressioii that 
be bsd ontdept bis proper time for lising — it was broad 
dajligfat, and there were lainiliar forms round bis bed. He 
next, however^ found himself grown so weak, that be conld 
scarce moTe his head on the pillow; and was then struck by 
the profound silence that prevailed around him — a silence 
which seemed all the more extraordinary from the circum- 
stance that he could see the lips of his friends in motion^ 
and ascertain from their gestures, that they were addressiDg 
bim. But the riddle was soon read. The boy^ in his ter- 
rible fall, had broken no bone, nor had any of the ^tal 
organs receiyed serious injury; but his sense of bearing was 
gone for ever; and for the remainder of the half-century 
which was to be his allotted term on earth, he was never to 
bear more. Knowledge at one entrance was shut out for 
ever. As is common, too, in such circumstances^ the organs 
of speech became affected. ISs voice assumed a hollow^ 
sepulchral tone, and his enunciation became less and less 
distinct, until at length he could scarce be understood by 
even his most familiar friends. For almost all practicid 
purposes he became dumb as well as deaf. 

Unable, too, any longer to assist in the labours of bii 
dissipated father, he had a sore struggle for bis existence, 
which terminated in his admission into the poor-house of the 
place as a pauper. And in the workhouse be was set to 
make list-shoes, under the superintendence of the beadle. 
He was a well-conditioned, docile, diligent little mute, and 
made on the average about a pair and a half of shoes per 
week, for which he received from the manager, in recogni- 
tion of hb well-doing, a premium of a weekly penny — a very 
important sum to the poor little deaf pauper. Darker days 
were, however, yet in store for him; he was not s litde 
teased and persecuted by the idle children in the workhouse, 
who made sport of his infirmity; his grandmother, to whom 
he was devotedly attached, and with whom he had lived 
previous to his accident, was taken from him by death; and 
to sum up his unhappiness at this time, he was apprenticed 
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by the workhouse to a Plymouth shoemaker'— a brutal and 
barbarous wretch^ who treated him with the most ruthless 
indignity and cruelty^ threw shoes at his head^ boxed him 
on the earS; slapped him on the face^ and even struok him 
with the broad-faced hammer used in the trade. 

Suddenly^ however, this dire tyranny came to a close. A 
few excellent men connected with the management of the 
workhouse had been struck by the docility and intelligence 
of the young mute. One of them, Mr. Burnard, a gentle- 
man who still survives, struok by his powers of thought and 
expression, had furnished him with themes on which to 
write. He had shown him attention and kindness, and the 
lad naturally turned to him as a friend and protector. And, 
Btating his case to him by letter, the good man not only got 
him relieved from the dire thraldom of his tyrannical mas^ 
ter, but, by interesting a few friends in his behalf, secured 
for him the leisure necessary to prosecute his studies. For 
even when his circumstances were most deplorable, the little 
deaf and dumb boy had been dreaming of making himself a 
name in letters, by producing books which even the learned 
would not despise. And by means of a liberal subscription^ 
he was now enabled to go on reading and writing with-~« 
wonderful change for him whose premium pence used to be 
all spent in the purchase of little volumes — the whole volumes 
of a subscription library at his command. 

Depressed as his circumstances had hitherto been, and 
little favourable apparently to the development of mind, 
they were yet not without their peculiar balance of advan- 
tage. Lads born deaf and dumb rarely master in after life 
the grammar of the language; for though they acquire a 
knowledge of the words which express qualities and senti- 
ments, or which represent things, they seem unable to attain 
to the right use of those important particles — adverbs, con- 
junctions, and prepositions — which, as the smaller stones in 
a wall serve to keep the larger ones in their places, give in 
speech or writing order and coherency to the others. But 
the deaf lad had not been bom deaf— he had read and con- 
yersed, and even attempted composition, previous to hia 
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Accident; 8o that his grandmother could boast of the self- 
taught boj, not without some shadow of truth^ that her 
'^ Johnnie was the best scholar in all Plymouth." And now^ 
writing having become his easiest and most ready mode of 
oommunication-— the Bpeech by which he communicated his 
ideas— he had attained to a facility in the use of the pen^ 
and a command of English^ far from common among even 
university bred youths, his seniors by several years. He 
had acquired, too, the ability of looking at things very in- 
tently. It has been well said by the poet, 

" That oft, when one sense is suppressed. 
It but retires into the rest.'' 

And it would seem as if the hearing of this deaf lad had 
retreated into his eyes — ^which were ever after to exercise 
a double portion of the seeing function. All this, however, 
could not be at once understood by his friends; there seemed 
to be but few openings through which the poor deaf and 
dumb lad could be expected to make his way to independ- 
ence, and what is termed respectability; and it was suggested 
that he should set himself to acquire the art of the conmion 
printer, and attach himself to a mission of the English church 
still, we believe, stationed in Malta, that sends forth from 
its press many useful little books, chiefly for distribution in 
the East. 

Accordingly, in a comparatively short time, the deaf lad 
did acquire the art of the common printer — ^nay, more, he 
became skilful in setting the Arabic character; and, having 
a decided turn for acquiring languages, though unable to 
speak them, he promised, judging from his mechanical and 
linguistic abilities, to be a useful operative to the Missionary. 
Unfortunately, however, for such was the estimate of the 
Mission's conductors, he was not content to be a mere opera- 
tive; his instincts drew him strongly towards literature; and 
ere quitting England for Malta, he had such a quarrel on 
this score with some very excellent men, that he threw up 
his situation, which however, through the mediation of kind 
friends, ho was again induced and enabled to resume. But 
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at Malta^ where the poor deaf lad suffered much from iUness^ 
and much from wounded affections — ^for shut out though he 
was from his fellows^ he had yet had his affair of the heart-* 
the quarrel was again resumed^ and he received a reprimand 
from the Committee of the Mission in England^ which was 
virtually a dismissaL 

Dismissed from his situation^ he returned to England with 
but forlorn prospects. There was^ however, work for him 
to do, and an unexpected opening, which providentially 
occurred shortly after his arrival, served greatly to fit him 
for it. A missionary friend bound for central Persia en- 
gaged him to accompany him on the journey as tutor to his 
two boys: a charge for which his previous studies, pursued 
under the direst disadvantages, adequately fitted him; and, 
with his eyes all the more widely open from the circumstance 
that his ears were shut, he travelled through Russian Europe 
into Persia — saw the greater and lesser Ararats — ^passed 
through the Caucasian range of mountains — ^loitered amid 
the earlier seats of the human family — forded the Euphrates 
near its source — ^resided for about two years in Bagdad — 
witnessed the infliction of war, famine, and pestilence; and 
then, his task of tuilion completed, journeyed homewards 
by Teheran, Tabreez, Trebizond, and Constantinople, to 
engage in his great work. 

Never did literary man toil harder or more incessantly. 
His career as an author commenced in 1833, and terminated 
at the close of 1853; and during that period he produced 
twenty-one separate works, some of them of profound re- 
search and great size. Among these we may enumerate the 
'' Pictorial Bible," the '' Pictorial ffistory of Palestine," the 
*' Cyclopaedia of Biblical Literature/' the " Lost Senses," 
''Scripture Lands," and the "Daily Bible Illustrations." 
And in order to produce this amazing amount of elaborate 
writing, Dr. Eitto used to rise, year after year, at four 
o'clock in the morning, and toil on till night. But the over- 
wrought brain at length gave way, and in his fiftieth year 
he broke down and died. Could ho have but retained the 
copyright of his several works, he would have been a wealthy 
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sum; he would at least have left a competency to his family; 
bat QonunenciDg without capital, and compelled by the in- 
evitable expense of a growing family to labour for the 
booksellers, he was ever engaged in ^^ providing/' according 
to Johnson, ^^ for the day that was passing over him/' and 
died, in consequence, a poor man. 

We know not a finer example than that which it furnishes 
of the '^ pursuit of knowledge under difficulties/' nor of s 
devout and honest man engrossingly engaged in an important 
work, in which he was at length to affect the thinking of his 
age, and to instruct and influence its leading minds. 

HUQB MlLLEEU 


LOCH-NA-GARE. 

PiocB-XA-GABB Is ft loffcy mountain In the 8oatli-we3t of AbeideeoKliire, near 
vhich Byron spent the early part of his life, the recollection of which gave 
birth to these stanzas. The mountain has a dusky appearance owing to the 
huge boulders of greyish granite that cover its rugged sides, and the dark mists 
that frequently rest on its top. A small loch washes the base of the mountain.] 

Away ye gay landscapes, ye gardens of roses I 

In you let the minions of luxury rove; 
Restore me the rocks where the snow-flake reposes. 

For still they are sacred to freedom and love I 
Tet, Caledonia, beloved are thy mountains, 

Bound their white summits though elements war; 
Though cataracts foam, 'stead of smooth flowing fountains, 

I sigh for the valley of dark Loch-na-Qarr. 

Ah! there my young footsteps in infancy wandered: 

My cap was the bonnet, my cloak was the plaid; 
On chieftains long perished my memory pondered. 

As daily I strode through the pine-covered glade; 
I sought not my home till the day's dying glory 

Gave place to the rays of the bright polar star; 
For fancy was cheered by traditional story, 

Disclosed by the natives of dark Loch-na-Grarr. 

'< Shades of the dead I have I not heard your voices 
^e on the night-rolling breath of the gale?" 
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Surely the soul of the hero rejoices. 

And rides on the wind o'er his own Highland vale. 
Bound Looh-na-Qarr, while the stormy mist gathers^ 

Winter presides in his cold icy car; 
Clouds there encircle the forms of my fathers, — 

They dwell in the tempests of dark Looh-na-Qarr« 

^' Ill-starred, though brave, did no visions, foreboding. 

Tell you that fate had forsaken your cause?" 
Ah! were you destined to die at Culloden? 

Victory crowned not your fall with applause; 
Still were you happy in death's earthly slumber, 

Tou rest with your clan in the caves of Braemar; 
The pibroch resounds, to the piper's loud number. 

Tour deeds on the echoes of dark Loch-na-Garr. 

Tears have rolled on, Loch-na<6arr, since I left you, 

Tears must elapse ere I tread you again; 
Nature of verdure and flowers has bereft you, 

Tet still are you dearer than Albion's plain. 
Bngland ! thy beauties are tame and domestic 

To one who has roved on the mountains afar; 
Oh for the crags that are wild and majestic ! 

The steep frowning glories of dark Loch-na-3arr. 

Byron. 


KAPOLEON AND WELLINaTOK. 

Nafolboh and Wellington were not merely individual charac- 
ters: they were the types of the powers which they respec- 
tively headed in the contest; Napoleon had brighter genius, 
Wellington superior judgment: the former combated with 
creator energy, the latter with more perseverance. Rapid 
in design, instant in execution, the strokes of the French 
hero fell like the burning thunderbolt; cautious in counsel, 
yet firm in action, the resources of the British champion 
multiplied, like the vigour of vegetation, after the withering 
stroke had fallen* No campaign of Wellington's equals in 
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energy and activity those of Napoleon in Italy and in France; 
none of Napoleon's approaches in foresight and wisdom that 
of Wellington at Torres Yedras. The vehemence of the 
French Emperor would have exhausted^ in a single season^ 
the whole resources which^ daring the war, were at the dis- 
posal of the English general; the caution of Wellington 
would have alienated in the very beginning the troops which 
overflowed with the passions of the Bevolution. Ardour and 
onset were alike imposed on the former by his situation, and 
suggested by his dispoation; foresight and perseverance 
were equally dictated to the ktter by his necessities, and in 
unison with his character. The one wielded at pleasure the 
military resources of the half of Europe, and governed s 
nation heedless of consequences, covetous of glory, reckless 
of slaughter; the other led the forces of a people cUstmstftd 
of its prowess, avaricious of its blood, niggar^y in the out- 
set of its expenditure, but, when once roused, invincible in 
its determination. And the result, both in the general war 
and final struggle, was in entire conformity with this dis- 
tinction. Wellington retired in the outset before the fierce 
assault of the French legions, but he saw them, for the first 
time since the Revolution, permanently recoU in defeat firom 
the rocks of Torres Yedras. He was at first repeatedly ex- 
pelled from Spain, but at last he drove the invaders with 
disgrace across the Pyrenees. He was in the beginning 
assailed unawares, and well nigh overpowered in Flanders; 
but in the end he baffled all Napoleon's efforts, and, rising 
up with the strength of a giant, crushed at once his army 
and his empire on the field of Waterloo. 

The personal and moral characters of the two chiefs were 
still more strikingly opposed, and emblematic of the ddes 
they severally led. Both were distinguished by the un- 
wearied perseverance, the steady purpose, the magnanimous 
soul, which are essential to glorious achievements; both 
were provident in council, and vigorous in execution; both 
possessed personal intrepidity in the highest degree; both 
were indefatigable in activity, and iron in constitution; both 
enjoyed the rarer qualities of moral courage and fearless 
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determination. But^ in other respects^ their minds were 
as opposite as were the poles asunder. Napoleon was covetous 
of glory, Wellington was impressed with duty; Napoleon 
was recUess of slaughter, Wellington was sparing of blood; 
Napoleon was careless of his word, Wellington was inviol- 
able in faith. Treaties were regarded by the former as 
binding only when expedient — alliances valid only when 
useful; obligations were regarded by the latter as obliga- 
tory, though ruinous^ convention as sacred, even when 
disgraceful. Napoleon's wasting warfare converted allies 
into enemies; Wellington's protecting discipline changed 
enemies into friends. The former fell because all Europe 
rose up against his oppression; the latter triumphed be- 
cause his principles were such that all Europe was at last 
glad to place itself under his guidance. There is not a pro- 
clamation of Napoleon to his soldiers in which glory is not 
mentioned, nor one in which duty is alluded to; there is not 
an order of Wellington to his troops in which duty is not 
inculcated, nor one in which glory is mentioned. 

The intellectual characters of the heroes exhibited the 
same distinctive features as their military career and moral 
qualities. No man ever surpassed Napoleon in the clear- 
ness of his ideas, or the stretch of his glance into the depths 
of futurity; but he was often misled by the fervour of his 
conceptions, and mistook the dazzling brilliancy of genius 
for the steady light of truth* With less ardour of imagina- 
tion, less originality of thought, less creative power, Wel- 
lington had more justness of judgment, and a far greater 
capability of discriminating error from truth. The young 
and the ardent who have life before them, will ever turn to 
the St. Helena memoirs for the views of a mind of the most 
profound and original cast on the most important subjects 
of human thought. The mature and the experienced who 
have known its vicissitudes, will rest with more confidence 
on the ^^ Maxims and Opinions'' of Wellington, and marvel 
at the numerous instances in which his instinctive sagacity 
and prophetic judgment had, in opposition to all around 
him, beheld the shadow of coming events, even amidst tho 
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clouds with which he was surrounded. No one can read 
the speculations of the French Emperor without admiration 
at the brilliancy of his ideas^ and the originality of his con- 
ceptions; none can peruse the maxims of the English 
general without closing the book at every page to meditate 
on the wisdom and justice of his opinions. The genius 
of the former shared in the fire of Homer's imagination; the 
mind of the latter exhibited the depth of Bacon's intellect. 

But it was in the prevailing moral principles by which 
they were regulated^ that the distinctive character of their 
minds was most striking and important Singleness of 
heart was the characteristic of the British hero^ a sense of 
duty his ruling principle; ambition pervaded the French 
conqueror^ a thirst for glory was his invariable incentive; 
but he veiled it to others^ and perhaps to himself^ under the 
name of a patriotic spirit. The former proceeded on the 
belief that the means^ if justifiable^ would finally work out 
the end; the latter on the maxim that the end would justify 
the means. Napoleon placed himself at the head of Europe^ 
and desolated it for fifteen years with his warfare; Europe^ 
in return for Waterloo, placed Wellington at the head of its 
armies, and he gave it thirty years of unbroken peace. The 
former thought only in peace of accumulating the resources 
of future war; the latter sought only in war the means of 
securing future peace, and finally sheathing the sword of 
conquest. The one exhibited the most shining example of 
splendid talents devoted to temporal ambition and national 
aggrandisement; the other, the noblest instance of moral 
influence directed to exalted purposes and national preser- 
vation. The former was in the end led to ruin while 
blindly pursuing the meteor of worldly greatness; the latter 
was unambitiously conducted to final greatness, while only 
following the star of public duty. The struggle between 
them was the same at bottom as that which, anterior to the 
creation of man, shook the powers of heaven; and never 
was such an example of moral government afforded as the 
pnal result of their immortal contest. Wellington was a 
wamor, but he was so only to become a pacificator; he has 
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shed the blood of man^ bafe it was only to stop the shedding 
of human blood; he has borne aloft the sword of conquest, 
but it was only to plant in its stead the emblems of mercy. 
He has conquered the love of glory, the last infirmity of 
noble minds, by the love of peace, the first grace of the 
Christian character. 

AusoN, 


THE DAY OF THE FUNERAIi. 

rrhto poem on the "Day of the Faneral" of the late Duke of WelUn^on 
in 1852, waa published anonymously. It was dated from " Oriel College." 
Oxford.] 

No sounds of labour vexed the quiet air 
From morn till eve. The people all stood still, 
And earth won back a Sabbath. There were none 
Who cared to buy and sell, and make a gain. 
For one whole day. All felt as they h&d lost 
A father, and were fain to keep within. 
Silent, or speaking little. Such a day 
An old man sees but once in all his time. 

The simplest peasant in the land that day 
Knew somewhat of his country's grief. He heard 
The knell of England's hero from the tower 
Of the old church, and asked the cause, and sighed. 
The vet'ran who had bled on some far field. 
Fought o'er the battle for the thousandth time 
With quaint addition; and the little child, 
That stopped his sport to run and ask his sire 
What it all meant, picked out the simple tale,— 
How he who drove the French from Waterloo, 
And crushed the tyrant of the world, and made 
His country great and glorious, — he was dead. 
All, from the simplest to the stateliest, knew 
But one sad story — ^from the cotter's bairn 
Up to the fair-haired lady on the throne, 
Wlio sat within and sorrowed for her friend; 
And every tear she shed became her well, 
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And seemed more lovely in her people's eyes 
Than all the starry wonders of her crown. 

Bnty as the waters of the Northern Sea 

(When one strong wind blows steady from the pole) 

Come harrying to the shore^ and*far and wide 

As eye can reach the creaming waves press on 

Impatient; or^ as trees that bow their tops 

One vray^ when Alpine hollows bring one way 

The blast whereat they qniver in the vale,— 

So millions pressed to swell the general grief 

One way; — ^for once all men seemed one way drawn; 

Or if, throngh evil hap and unforeseen. 

Some stayed behind, ibejx hearts, at least, were there 

The whole day throngh,— could think of nothing else. 

Hear nothing else, see nothing! 

In his cell 
The Btndent saw the pageant; spied from far 
The long-drawn pomp which reached from west to east. 
Slow moving in the silence — casque and plume 
And banner waving sad; the marvellous state 
Of heralds, soldiers, nobles, foreign powers. 
With baton, or with pennon; princes, peers. 
Judges, and dignitaries of Church and State, 
And warriors grown grey-headed; — every form 
Which greatness can assume or honour name. 
Peaceful or warlike,— each and all were there; 
Troopbg in sable sorrow after him 
Who slept serene upon his funeral car 
In glorious resti • • . • A child might understand 
That 'twas no national sorrow, but a grief 
Wide as the world. A child might understand 
That all mankind were sorrowing for one! 
That banded nations had conspired to pay 
This homage to the chief who drew his sword 
At the command of Duty; kept it bright 
Through perilous days; and soon as Victory snuled. 
Laid it, unsullied, in the lap of Peace. . 

Asov. 
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NATUKB, TELOCIIT, AND DIFFITSION OP LIGHT, 

" What wonld ttfl world be without light?" ia a qneation 
not easily answered. Suppose for a moment that the sim 
vers extingaished, we canaot oonoeive the horrors that 
would ensue. Nor is it possible that those, whose eyes have 
always been open to the blessed light of day, can ever fiilly 
know how sad it is to spend one's life in darkness, cat off 
from all the knowledge, and all the pleasure, which the Benee 
of sight affords. 

Though light, and the power of perceiving it, are thus 
among the most preoions of the Creator's gift«, and though 
there are few sciences so well understood as that which 
treats of the phenomena of vision, yet, strange to say, we 
cannot tell for certain what light is, or how it ia conveyed 
&om one place to another. One party nialntainB that it 
oongists of inctedibly small particles, issuing with inoon- 
oeivablo velocity &om those bodies which wo describe as 
luminotu. Such bodies are the sun, stars, flames, &c. A 
very different opinion, however, ia now almost universally 
received. According to this latter view, light is prodaoed, 
like sound, by a vibratory or wavy motion. The particles 
of a Inminons body are supposed to be in vibration, and to 
communicate their vibrations to an extremely subtle fluid, 
irith which all spaoe is supposed to be filled. This fluid, to 
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which the name of ether has been given, is regarded as a 
finer kind of air, through which the lighfywaves travel exactly 
as sound-waves travel through the atmosphere. 

We are apt to speak and think of light as if it were trans- 
mitted instantaneously, or, in other words, as if it required 
no time ai dU to pass from one place to another. This 
notion is not unnatural, for its real velocity is so prodigious, 
that the time it would* take to travel from pole to pole is too 
short to be measured by any ordinary means. How is such 
a velocity to be calculated? The earth is too limited a 
theatre on which to observe a motion so unparalleled in 
rapidity, and we are therefore compelled to have recourse 
to the heavenly bodies. It is well known that the earth 
revolves round the sun, at the distance of 95 millions of 
miles. Jupiter, the largest of the planets, also revolves 
round the sun, but at a much greater distance. Now it is 
clear that, when the earth and Jupiter are on opposite sides 
of the sun, they will be farther from each other than when 
they are on the same side, the difference being the whole 
breadth of the earth's orbit. Very accurate observations 
havo shown, that light from Jupiter reaches the earth sixteen 
minutes sooner when they are at their least distance, than 
it does when they are at their greatest distance from one 
another. In sixteen minutes, therefore, light travels over a 
space equal to the breadth of the earth's orbit, that is, to 
twice the earth's distance from the sun, or 190 millions of 
miles. This gives a velocity of nearly 200,000 miles, or 
about eight times the circumference of the earth, per second 1 

From every point of every luminous body, light is con- 
stantly sent forth at this enormous rate. It proceeds only 
in straight lines, one such line being called a ttzy, and a 
bundle or collection of rays a jpencil of light. Hence we 
cannot see through a bent tube; and hence also, when light 
falls on an opaque body, a shadow of that body is formed 
on the opposite side to that from which the light comes. 
Shadow is nothing more than the darkness caused by the 
absence of the rays of light which the opaque body haa in* 
terceptod. 
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But tbis is not all. Bodies wbich are not themselves 
luminous, give forth again a part of any light which falls 
upon them, and thereby become visible. It is in this way 
that the light of the sun is so generally diffused in the day- 
time, even in the interior of houses, and in other places not 
exposed to his direct rays. Every illuminated object be- 
comes a luminary in its turn, and thus, by an infinite series 
of successive reflections, that general illumination is pro- 
duced to which we give the name of daylight. The atmos- 
phere itself greatly contributes to this uniform diffusion of 
the solar rays. Every particle of air becomes in fact a 
luminous centre, which sends forth light in every direction. 
Were it not so, the atmosphere would be invisible, for we 
can see an object only when light passes from it to the eye. 
If, therefore, the eye ceased to receive light from this great 
ocean of air in which we live, the sky over our heads would 
lose its beautiful azure, and appear totally black. 


BEFLECTION OF LIGHT. 

Whbn light falls on an opaque body, part of it is always 
absorbed and lost, at least so far as our senses are con- 
cerned. From every point of the illuminated surface, 
another portion of the same light is again sent out in every 
direction; and we have already learned that it is by means 
of this irregular reflection, as it is often called, that bodies 
having no light in themselves become visible. But if the 
surface receiving the light is polished, another portion still 
suffers reflection of a totally different kind, according to a 
definite law of direction now to be explained. It is this 
regular reflection from polished su/rfaces which people gener- 
ally mean, when they speak, without any qualifying term, 
of the " reflection of light." 

The most familiar example of a polished reflector is a 
common mirror or looking-glass. In general, metallic sur- 
faces are the best reflectors, and, even in the looking-glass, 
it is not the surface of the glass, but the metallic coating 
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on ihe baek^wbiclireaDy produces iheeffect Tfab coaiiiigy 
which ooDSstB of an amalgam of tin and qnicksolvery has an 
intense metallic lustre^ and therefore a very high reflecting 
power. Glass itself reflects more feebly^ as any one may 
see by blackening a plate of it on one side^ so as to ezdnde 
light from behind^ and then nsing the other dde as s re- 
flector. In many cases^ reflectors are made by polishing 
metallic surfaces^ without the intervention of glass. These 
are nsnally denominated specula^ and are much employed in 
the construction of optical instruments. 

The great law of regular reflection is easily understood, 
f jQ, 49, Let A B represent a plane 

reflecting sur&ce of whateyer 

kind^ and let P be a line 

Xg perpendicular to it» If a ray 

y/^ of light fall upon the surface 

jT AOB in the direction PO, 

it will be reflected in the same 

£^ ^ ^ line from to P. But if a 

ray fall slantingly on the reflector, as for example, in the 
line B 0, it will be reflected in the direction S, on the 
opposite side of the perpendicular. The line B 0, be it ob- 
served, makes with the perpendicular an angle BOP, which 
is called the angle of incidence; the reflected ray makes with 
the perpendicular an angle SOP, which is called the anffh 
of reflection; now the great principle which governs all re- 
gular reflection is, that these tvx> angles, the angle of incidence 
and the angle of reflection^ are alxoays equal to one anotlier. 
In other words, the incident ray and the reflected ray are 
equally oblique; the latter inclines as much, if we may so 
speak, to the one side, as the former does to the other side. 
Wo need not go far to find illustrations of this important 
law. If you stand right before a mirror, you see your own 
image, because the light falling upon the mirror from your 
body is thrown back to you. If you move a littie to 
one side, you will see the image no longer, but a person 
placed as far towards the other side will see it, and his image 
will, in like manner, be visible to you. The rays from his 
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body^ falling obliquely on the mirror^ are reflected obliquely 
towards you; the rays from your body, for a similar reason, 
ore reflected towards him. 

When you look at an image of any object in a plane 
mirror, the image appears to be as far behind the mirror, 
as the object itself is before it Suppose A B to represent 
a mirror with the reflect- j^q, 50. 

ing surface turned to tho A 

right, CD an object placed 
before it, and cd the imago 
of that object as seen by 
an eye at E. The point C 
gives forth rays in all di- 
rections, of which a small 
pencil, falling upon the 
mirror at 0, is so reflected 
that the rays enter the eye 
in the same directions as 
if they had come from the point c At this latter point, 
therefore, the eye perceives an image of the point C. The 
same is the case with the point D, whose image is formed 
at d; and since every other point of the object produces an 
image of itself in the same way, the general result is, that 
an image of the whole object is seen^ equally distant from 
the reflector with the object itself, and similar to it in every 
respect, but wi a reversed position. 

For many purposes, plane reflectors are not suitable. In 
telescopes, for example, a concave speculum is often used, 
and the image which it forms of any heavenly body is viewed 
through a lens or eye-glass. Such an instrument is called 
a reflecting telescope. It is not possible to explain here tho 
mode in which images are produced by concave and convex 
reflectors. A pretty good idea of some of the phenomena 
may be got by looking at the reflection of one's own face in 
a tea-kettle, or in a silver spoon. But it is worthy of special 
remark, that the image of a distant object, formed by a 
concave mirror, is not one which can be seen by looking 
into the mirror, but is a real picture suspended in the air a 

2b 
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little in front of the reflecting surface^ and may be rendered 
Tisible by placing a screen in a proper position to receiye it 
Such is the image of the son^ for example^ formed in a re- 
flecting telescope. The spot occupied by this image is called 
tlie focva of the reflector. There all the rays falling upon 
ilie reflector from the sun are collected^ not exactly to a 
point, but into a yery small space. Ihe heat in that space 
is intense; sufficient, in the case of a large mirror, to set 
wood on fire, and melt silver and copper coIds. 

It has already been stated, that only a part of the light 
falling on any polished surface is reflected. Thb may, per- 
haps, be owing to the want of perfect polish. But it has 
to be borne in mind that the actual quantity reflected de- 
pends not only on the nature of the reflector, but also on 
the direction of the incident rays. The more oblique their 
course, the larger is the proportion reflected. Take as an 
example the surface of still water, which reflects but feebly. 
Very seldom, and only in &YOurable circumstances, can one 
see his own image reflected with anything like distinctness 
by a sheet of water. He may bend over it, but the only 
rays from his own body which can reach his eye after re- 
flection are so near the perpendicular, that very few of them 
are reflected at alL Yet it is no uncommon thing to see, 
by reflection from the calm surface of a lake, a distinct in- 
verted image, apparently stretching far down into its azure 
depths, of the trees, cliffs, precipices, and mountains on the 
farther shore. One such observation has been recorded by 
a devout lover of nature, in language whose very simplicity 
gives it beauty : — 

** The Bwan in stiU Saint Mary's Lake 
floats double, swan and shadow ! *' 

WORDSWORT^, 
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As the light which falls upon a polished surface is never 
wholly reflected, so the light which enters a transparent 
substance, or medium, is never wholly transmitted. Some 
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portion of it is always absorbed in its course. Thus a 
mountain looks dim and shadowy when seen from a great 
distance, because of the yast mass of air between it and the 
eye; and even the light of the sun is partly absorbed in 
passing through the atmosphere. 

When a pencil of light passes from one transparent me- 
dium into another of a different kind^ or of different density^ 
there is not only a part of it reflected^ and another part 
absorbed^ but the remainder is turned out of its course^ and 
enters the new medium in a different direction from that 
which it has already pursued. This effect is termed rffrao- 
tion, Suppose^for 
ezample^thatAB 
is a plate of glass 
of equal tMck- 
ness throughout^ 
and that CO and 
D P are perpen- ••' 
dicular to either 
ofits two parallel 
surfaces. If a 
ray fall upon the 
upper surface of 
the glass at 0^ in the direction of the perpendicular C 0^ 
it wOl not be refracted^ but will continue its course 
right through the plate in the same straight line. But 
it is not so in the case of a ray which falls on the 
glass in any other direction^ as B 0. Instead of pur- 
suing a straight course towards T, such a ray will be 
bent (or rather broken) at O^ and will proceed towards P^ 
in the straight line P. It will be observed that P is 
less oblique than BO; in other words^ the ray has been re- 
fracted in passing from air into glass^ towards the perpen- 
dicular. When l^e refracted ray arrives at P, and emerges 
again from the glass into the air^ a somewhat similar change 
will take place; but this time it will be turned into a more 
oblique direction^ or bent farther away from the perpen- 
dicular* And the result of the two refractions is; that the 
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ray now proceeds in a direction P S^ parallel to the lino 
ET^ in which it would have proceeded^ had it not been re- 
fracted at all. It is obvious^ however^ that this will not bo 
the case^ unless the refracting surfaces are paralleL 

As a general rule^ a ray passing from a rarer to a denser 
medium is bent towards the perpendicular, and a ray passing 
from a denser to a rarer medium is bent away from the per- 
pendicular. But this is not always quite true; for certain 
substances have a stronger refractive power than others of 
equal^ or even greater density. 

A few curious effects of refraction may now be explained. 
FiQ. 52L Let the point A represent 

a pebble at the bottom of a 
stream or pond^ B C being 
the surface of the water. 
A small pencil of rays^ 
issuing from A, will be re- 
fracted at O, away from the 
perpendicular^ so as to reach 
an eye at E; and the rays 
will enter the eye in the 
same directions as if they came from the point D. The 
pebble will therefore be seen, not at A where it really is, 
but at D where it is not; and since every point of the solid 
bottom on which the pebble rests will be raised in the same 
way, the water will appear much shallower than it actually 
is. Have you never found, when wading or bathing in a 
clear stream, that it was deeper than you supposed? If so, 
you will now readily understand the cause; and you will 
also see that it is a good rule, especially if you cannot swim, 
to make due allowance, in estimating the depth of water, for 
this singular species of deception. 

There is a pretty and easily made experiment illustrative 
of this subject. Place in the bottom of a cup or basin any 
small object, such as a shilling or a halfpenny, and stand in 
such a position that the edge of the vessel shall just conceal 
the coin from your view. Then let some other person pour 
water into the basin, while you retain your position. The 



REFRACTION OF LIGHT. 373 

coin which before was invisible^ will now seoin to rise into 
vicw^ the rays issuing from it being refracted so as to reach 
the eye. From what has been already explained^ it is mani- 
fest that the effect will be the same as if the coin were re< 
moved from A to D (fig. 62). 

Another experiment, stiU more simple, is equally instruc- 
tive. If a straight rod be dipped slantingly in water, it 
appears crooked, or rather it appears to consist of ttuo 
straight rods, one in the water and one above it, joined to- 
gether at a very obtuse angle. The reason is, that every 
point below the surface of the water is seen out of its true 
position, the displacement increasing as the depth increases. 

The atmosphere has not only the power of refracting 
light, but, since it consists of strata constantly increas- 
ing in density as they are nearer the earth's surface, a 
ray passing slantingly dovmwards is more and more re- 
fracted in each successive stratum. Hence the light from 
the sun, or from any other heavenly body (unless that body 
be right overhead) always describes, in the last part of its 
course, a slightly curvilinear path. In so doing, it tends 
more and more towards the perpendicular. Now the body 
from which light comes is seen in the direction in which the 
rays finally enter the eye, and hence it follows that we see 
the sun, moon, and stars, a little nearer the zenith than they 
really are. Their displacement increases as they approach 
the horizon, and when they aro really on the horizon, we 
see them considerably above it. More remarkable still is 
the fact that, in the very same way, wo actually see them 
for a short time after they are hehw the horizon. The rays 
of light which come from them to us are bent round the 
earth's convexity, much in the same way as the rays from 
the coin, in the experiment described above, are bent roimd 
the edge of the cup or basin in which it is placed. 

Upon refraction depends, in a great measure, the value of 
those numerous optical instruments, such as spectacles, tele- 
scopes, microscopes, magic-lanterns, cameras, and stereo- 
scopes, which have contributed so much to the convenience, 
instruction, and amusement of mankind. In all these 
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instniments^ one or more refracting lenses are essentiaL Saoh 
lenaes are usually made of glass^ and are of six kinds^ accord- 
ing a0 their surfaces are conyex, plane, or concave. Three of 
tfalem^ the douib^ convex {k), plano-convex (B)^ and meniseus 

Fio, 53. (C)^ethicker 

towards the 
centre than at 
__ theedges^and 
collectparallel 
rays falling 

upon them to a common point orfocm beyond^ as in fig. 64. 
Fio. 61 They are therefore called converging 

lenses. The other thi*ee^ the d/mble 
concave (D), the jplano-concave (E), 
and the c<yiicavo -convex (F), which 
are thickest at the edgcs^ are called 
diverging lenses^ because parallel rays^ after being refracted 
by them^ diverge or spread outwards^ as if they came from 
a foeus on the same side. This is shown in fig. 55. If the 

rays falling upon the lenses are 
not parallel^ the effect is sub- 
stantially the same; converging 
lenses tend to gather them^ 
diverging lenses to scatter them. 
Hence the rays from any object 
which we wish to examine may 
be made to enter the eye^ by means of a suitable combina- 
tion of lenses, or of lenses and reflectors together, in any 
desired direction. By the same means magnified images 
may be produced of objects too small to be seen by the 
naked eye; and the dim light from objects far beyond the 
reach ol unassisted vision may be so collected and concen* 
trated as to render these objects distinctly visible. It is 
thus that the telescope has revealed to us thousands of 
worlds in the remote regions of space, of whose existence 
we should otherwise have been ignorant; while, on the 
other hand, the microscope has made us acquainted with 
other worlds within and around us, filled with creatures of 
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ineonceivablo minuteness^ and has extended as far down- 
wards^ as the telescope has extended it upwards^ our know- 
ledge of the great Creator's handiwork. 


COLOUES— THE RAINBOW. 

When anything can be resolved or decomposed into dis- 
tinct partS; each part having different properties^ we say 
that it is comjpovmd. Now it has been found^ astonishing as 
the fact may appear^ that a ray of white light is capable of 
such decomposition. 

Let a small hole be made in a window-shutter^ so as to 
admit into a darkened room a beam of sunlight. This 
bcam^ falling upon the opposite wall^ will there illumi- 
nate a small spot^ as at B (fig. 56)^ which will be^ in fact^ a 

Fig. 56. 
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more or less perfect image of the sun. Suppose now that a 
glass 2>mm P is interposed. The light will of course be 
refracted^ but it will neither be brought to a focus^ as it 
would be by a conyergmg lens^ nor transmitted in a direc- 
tion parallel to its former course^ as it would be by a plate 
of glass of uniform thickness. According to the laws <A 
refraction already explained^ we should expect it to be bent 
upwards^ and to form an image of the sun somewhere to- 
wards C. And this really does happen^ but another and 
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unexpected effect is at the same time produced. Instead of 
a round white spot^ we find that the image now assumes an 
oblong form^ extending from C to D^ and exhibiting all the 
colours of the rainbow. Hence it is inferred^ that each ray 
of white light is divisible into rays of different colours^ 
some of which are more refrangible than others^ and 
have therefore been bent farther away from their origi- 
nal course. 

The beautiful phenomenon just mentioned has been do- 
nominated the wlar or prismatic spectrum. Its colours 
gradually melt into each other^ so that it is not possible to 
say exactly where one ends and another begins. Nor aro 
the learned quite at one as to their number. It is usual, 
however, to reckon seven — red, orange^ yellow^ greeuy hluCj 
iivdigoj and violet. The red light, being the least refran- 
gible, occupies the lowpr part of the spectrum; the violet, 
being the most refrangible, occupies the upper part. The 
other colours appear in intermediate positions, as indicated 
in the figure. Thus a ray of pure white light, passing 
through a piece of colourless glass, is resolved into distinct 
and even brilliant colours, and the conclusion is therefore 
inevitable that these colours must be in the light itselL 

Having gone thus far, it is not difficult to conclude, that 
the colours of all the objects which we see around us, are 
dependent on the power which these objects have of reflect- 
ing particular kinds of light. A rose appears red, because 
it reflects the red rays, while it absorbs all or nearly all the 
rest; and the same thing is true of other colours. But if a 
rose be placed in blue light, it will appear of a dingy bluish 
colour; dingy, because it reflects but few of the blue rays, 
its nature being to reflect red. If it reflected no light at 
all, it would appear totally black. Colour, then, is not any- 
thing inherent in the bodies themselves, to which we arc 
wont to attribute it. It exists only in the light which 
illuminates them, and which they reflect. No body can 
appear red or blue, unless there be red or blue rays in the 
light which falls upon it. 

The rainbow is not only one of the most beautiful objects 



COLOURS THE RAINBOW. 377 

in nature^ but it is also among the best illustrations of the 
decomposition of light. The mode in which it is produced 
is not very difficult to understand. Suppose A D to be a 
drop of rain, on which a ray of sunlight falls in the direction 

BA. It will Fia.57. 

be refraeted to- 
wards the per- 
pendicular, and 
dividedintorajs 
of different co- 
lours, which will 
take different 
directions ac- 
cording to their refrangibility. Suppose the red ray, after 
refraction, to proceed to C. From C it will be reflected to 
D, and thence, after another refraction, it will proceed to- 
wards £. An eye placed at E, therefore, will see a red 
image of the sun in the direction of F. The same eye will 
perceive a violet image formed by some drop or drops a 
little below AD, and, in the same way, the intervening 
drops will send towards B rays of orange, yellow, green, 
blue, and indigo. Thus, within a certain space in the rain- 
cloud, all the colours will appear, and in the same order as 
in the prismatic spectrum, except that the violet will be 
downwards. It will be observed that the sun is supposed 
to be in the direction A B at the time when the rainbow 
appears. The red image is seen in the direction £F, 
which makes a certain angle with A B. Now if we trace 
out a circle in the sky, such that a line drawn from the eye 
to any point of it shall make the same angle with AB that 
£ F does, it is obvious that rain-drops in any part of that 
circle will give forth red light. Thus an arch of red light 
will bo seen in the rain-cloud. In the same way there will 
bo an orange arch, a yellow arch, and so on; in short, there 
will be a rainbow. Even a second rainbow may frequently 
be seen, faint and shadowy, outside the first. It is accounted 
for exactly in the same way, except that the rays which form 
it are twice reflected. 
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Hence ibis splendid phenomenon^ so brilliant^ so spacious, 
60 ethereal^ so deeply associated in onr fancy with all tiiat 
is bright and heavenly^ is found to be the simple offspring 
of rain and sunshine. We are taught in Scripture to regard 
it as the symbol of God's gracious promise^ that He will no 
more destroy the earth's inhabitants by a deluge. But it is 
only by His special appointment^ and not from anything in 
its own nature^ that it possesses such a sigmficance. In 
itself, it tells only of light shining upon drops of water^ and 
of the gorgeous hues which that light contains. It is con- 
nected^ in its pbysical causes^ with the greenness of the 
grass^ the varied beauty of flowers^ the gay plumage of 
birds^ the glories of a summer sunset^ and every other 
display of those magnificent colours which lie concealed in 
the sunlight^ till they are extracted from it for our enjoy- 
ment and delight. 

QUESTIONS FOB EXAMINATION. 

What do we know ol the nature of light? State two opinions. Give ezamplei 
of luminous bodies. What is ether supposed to be? How is the velocity of light 
ascertained? What is its Telocity? What is a ray of light ? a pencil of light? 
a shadow? How do we see bodies which have no light in themselves? How 
is the light of the sun so universally diffused? What is meant by the "reflec- 
tion'' of light? What are mirrors made of? What are specula f ''gT*^«^«n 
the great law of reilection. Oive examples. Show how images aie formed 
in a plane mirror. What is remarkable about the images formed by a con- 
cave mirror? What is meant by iiLe focus of a mirror? Show that the quan- 
tity of light reflected at any surface is variable. What is refraction? Itace 
the course of a ray through a sheet of plane glass. How is the I4>parent depth 
of water affected by refraction? Explain the experiment of the coin and 
basin. Why does a rod dipped slantingly in water appear crooked? What 
atmospheric effects are due to refraction ? What are lenses? Divide them into 
two classes, and explain the effects of each. How la light shown to be com- 
pound? Describe the spectrum. To what are the colours of natural objects 
attributable? Show that they are not in the objects themselves. How is the 
rainbow formed? Why is there sometimes a second ndnbowf Why do wo i 
an arch of colours, and not simply a spectrum ? 


SECTION V. 


BERNARDO DE CARPIO. 

[Don SAncho CJount Saldana of Spain had been imprisoned by King AJphonso 
of Astorias; and bis toa, Bernardo de Garpio, on coming of age, tocA np arms 
to effect his father's release. A long war ensued, and Alphonso at length pro- 
mised to releaae the Count on condition that Bernardo should deliver up to him 
bis castle of Carpio. To this Bernardo consented, and surrendered the casOc. 
Bat in the meantime the treacherous king had caused Count Saldana to be 
slain, and his dead body to be placed on horseback, to deceive for a time 
his dutiful son.] 

Thb warrior bowed his created head, and tamed hifl heart of fire, 
And sued the hanghty king to free his long-imprisoned sire^ 
*'I bring thee here my fortress keys, I bring my captive train; 
I pledge my faith, my liege, my lord — ohi break my father's chain!" 

'* Rise! risel even now thy father comes, a ransomed man this day; 
Mount thy good steed, and thou and I wiU meet him on his way." 
Then lightly rose that loyal son, and bounded on his steed; 
And urged, as if with lance in hand, his charger's foaming speed. 

And lo! from far, as on they pressed, there came a glittering band, 
With one that 'mid them stately rode, as a leader in the land: 
" Now haste, Bernardo, haste! for there, in very truth, is he. 
The father— whom thy grateftd heart hath yearned so long to see." 

His dark eye flashed, his proud breast heaved, his cheek's hue 

came and went; 
He reached that grey-haired chieftain's side, and there dismounting 

bent: 
A lowly knee to earth he bent, his father's hand he took:— 
What was there in its touch that all his fiery spirit shook ? 

That hand was cold— a frozen thing— it dropped from his like lead, 

He looked np to the £ace above— the face was of the dead : 

A plume waved o'er that noble brow— the brow was fixed and 

white; 
He met at length his father's eyes, bnt in them was no sight ! 

Up from the ground he sprang, and gazed; bub who can paint that 

gaze? 
Thev hushed their very hearts who saw its horror and amaze: 
They might have chained him^ as before that noble form he stood— 
For the power was stricken nom his arm, and from his cheek the 

blood. 
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"Father!" afc leDgth he mnrmiired low, and wept like childhood 
tiien — 

g'alk not of grief till thoa hast seen the tears of warlike men)— 
e thought on all his glorious hopnes, on all his high renown; 
Then flong the falchion from his side, and in the dost sat down. 

And, ooyering with his steel-gloved hand his darkly monmf ol 

brow, 
**No more, there is no more," he said, ** to lift the sword for now; 
My king is false! my hope betrayed! my father— oh, tiie worth. 
The glory, and the lovelmess, are passed away from earth T' 

Up from the groond he sprang once more, and seized the monarch's 

rein. 
Amid the pale and wildered looks of all the conrtier train; 
And with a fierce, o'ermasteiing grasp, the rearing war-horse led. 
And sternly set them fiuse to face, the king before the dead. 

" Came I not forth npon thy pledge, my father's hand to kiss? 
Be still ! and gaze thou on, false kmg! and tell me what is this? 
The voice, ^e glance, the heart I Bought— give answer, where are 

they? 
If thou wouldst dear thy perjured soul, send life through this cold 

clay I 

Into these glassy eyes put light— be still, keep down thine ire— 
Bid these white lips a olessing speak— ^this earth is not my sire ! 
Give me back him for whom I strove, for whom my blood was 

shed; 
Thou canst not— and, O king!— his dust be mountains on thy headT' 

He loosed the steed— his slack hand fell;— upon the silent £eu^ 
He cast one long^ deep, troubled look, then turned from that s&d 

Elace: 
ope was crushed- his after-fate untold in martial strain— 
His banner led the spears no more amidst the hills of Spain! 

Mb& HEICiLMS. 


A SHIP Sn^KIKG. 

HxR giant form, o'er wrathful surg^ throuffh blackening rtoim, 
migestically calm, would go 'mid the deep darkness white as snow! 
But gently now the small waves ghde, like playmL Iambs o'er a 
mountain's side. So stately her bearing, so proud her array, the 
main she will traverse for ever and aye. Many ports will exult 
at the gleam of her mast;— Hush! hush! thou vain dreamerl— this 
hour is her last! 

Five hundred souls, in one instant of dread, are hurried o'er the 
deck; and 'fast the miserable ship becomes a lifeless wreck! Her 
keel hath struck on a hidden rock, her planks are torn asunder, 
and down come her masts with a reeling shock, and a hideous 
cra^ Uke thunder! Her sails are dragged in tiiebrine, that glad- 
k^ JAte the skies: and her pennant, that kioaed the fair moon- 
Biun& down many a fathom lies. Her beauteous sides, whose rain- 
now nues gleamed softly from below, and flung a warm and ranny 
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flush o*er the wreaths of marmuriiig snow, to tho coral rocks are 
hurrying down, to sleep amid colours as bright as their own. 

Ohl many a dream was in the ship an hour before her death; 
and sights of home with sighs disturbed the sleeper's long-drawn 
breath. Instead of the murmur of the sea, the sailor heard the 
humming tree, alive through all its leaves; — the hum of the spread- 
ing sycamore that grows oefore his cottage door, and the swallow's 
song in the eave& His arms enclosed a blooming bov, who listened, 
with tears of sorrow and joy, to the dangers his father had passed; 
and his wife— b^ turns she wept and smiled, as she looked on the 
father of her child returned to her heart at last! He wakes at the 
vessel's sudden roll, and the rush of waters is in his soul I As- 
tounded, the reeling deck he paces, 'mid hurraing forms and ghastly 
faces;— the whole snip's crew are there! Wailings around and over- 
head—brave spirits stnpified or dead — and madness and despair I 

Now is the ocean's bosom bare, imbroken as the floating air; tho 
ship hath melted quite away, like a struggling dream at break of day. 
No image meets mv wandenng eye, but thi new-risen sun and the 
sunny skv. Though the night shades are gone, yet a vapour dull, 
bedims the wave so beautiful; while a low and melancholy moan 
mourns for the glory that hath flown! 

Wilson. 


ON THE DOWNFALL OF POLAND. 

Oh! sacred Truth! thy triumph' ceased a while, 
And Hope, thy sister, ceased with thee to smile, 
When leagued Oppression' poured to Northern wars' 
Her whiskered pandoors' and her fierce hussars, 
Waved her dread standard' to the breeze of morn. 
Pealed her loud drum, and twanged her trumpct-noni: 
Tumultuous horror' brooded o'er ner van. 
Presaging wrath to Poland— and to man! 

Warsaw's last champion, from her height' surveyed. 
Wide o'er the fields, a waste of ruin laid, — 
Oh, Heaven! he cried, rov bleeding country' save! 
Is there no hand on high' to shield the brave? 
Yet, though Destruction' sweep those lovely plains. 
Rise, fellow'men! our country' yet remains ! 
By that dread name' we wave the sword on high ! 
And swear' for her' to live!— with her' to die ! 

He said, and on the rampart heights' arrayed 
His trusty warriors, few. but undismayed; 
Firm-paced and slow, a horrid front' they form, 
Still' as the breeze, but dreadful' as the storm; 
Low murmuring sounds' along their banners' fly, 
Eevenge, or death,— the watcnword and reply: 
Then pealed the notes' omnipotent to charm. 
And the loud tocsin' tolled their last alarm!— 

In vain, alas! in vain, ye gallant few! 
From rank to rank' your volleyed thunder' flew;— 
Oh! bloodiest picture'' in the book of Time, 
Sarmatia' fell, unwept, without a crime; 


382 tell's address to nis native mouktains. 

Found not a generons friend, a pit^g foe, 
Sirengfchi in her anus, nor mercy' m her woe! 
Dropped' from her nerveless grasp' the shattered spoar, 
Closea her bright eye, and curbed her high career ;— 
Hope, for a season, bade the world farewell. 
And f'reedom' shneked— as Kosciusko' fell ! 

The son' went down, nor ceased the carnage there, 
Tnmultnous murder' shook the midnight air- 
On Prague's proud arch' the tires of Buin' glow, 
His blood-dyed waters' murmuring far below; 
The storm' prevails, the rampart' shields a way, 
Bursts' the wild cry' of horror and dismay! 
Hark! as the smouldering piles' with thunder' fall, 
A Uiousand shrieks' for hopeless mercy' call 1 
£urth shook— red meteors' flashed along the sky, 
And conscious nature' shuddered at the cry! 

Departed spirits' of the mighty dead ! 
Ye' that at Marathon' and Leuctra' bled ! 
Eriends of the world ! restore your swords to man. 
Fight' in hei sacred cause, and lead the vani 
Yet' for Sarmatia's tears of blood' atone. 
And make her arm' puissant as your own! 
Oh ! once again' to freedom's cause' return 
The patriot Telx^— the Bbugb of BankookBubnI 

CAMFBKLLi 


THE GLADIATOB. 

I SEB before me the Gladiator lie : he leans upon his hand— his 
manly brow consents to death, but conquers agony, and his drooped 
head sinks gradually low— and through his side the last drops, 
ebbing flow from the red gash, fsdl heavy, one by one, like the iirst 
of a thunder-shower; andTnow the arena swims around him! — ^He 
is gone, ere ceased the inhuman shout which hailed the wretch who 
won. He heard it, but he heeded not: his eyes were with his heart, 
and that was far away: he recked not of the life he lost^ nor prize; 
but where his rude hut by the Danube lay, there were his young 
barbarians all at play, there was their Dacian mot^co:— he, their 
sire, butchered to make a Boman holiday I All this rushed with 
his blood. Shall he expire, aud unavenged? Arise 1 ye Qoths, 
Itnd glut your ire t 

Btrov, 


TELL's ADDRESS TO HIS NATIVE MOUNTAINS. 

Ye crags and peaks, Tm with you once again, 

I hold to you the hands you iirst beheld. 

To show they still are free. Methinks I hear 

A *P^i?5 ^^ y^^^ echoes answer me. 

And bid your tenant welcome to his home 

Agami— O sacred forms, how proud you look. 
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^ow high you lift your heads into the sky. 

How huge you are, how mighty, and how t'reel 

Ye are the things that tower, that shine — whose smile 

Makes glad — whose frown is terrible— whose forms, 

Bobed or unrobed, do all the impress wear 

Of awe divine! Ye guards of liberty, 

I'm with you once a^ain! I call to you 

With all my voice! I hold my hands to you, 

To show they still are free! I rush to you, 

Ab though I could embrace you! 

Sealing yonder peak, 
1 saw an eagle wheeling near its brow, 
O'er the abyss:— his broad expanded wings 
Lay calm and motionless upon the air. 
As if he floated there without their aid, 
By the sole act of his unlorded will^ 
That buoyed him proudly up. Instinctively 
I bent my bcw; yet kept he rounding s^tiU 
l&s airy oirole, as in the delight 
Oi measuring the ample range beneath 
Ajid round about; absorbed, he heeded not 
The death that threatened him. I could not shoot — 
'Twas Hberty! I turned my bow aside, 
And let him soar away. 

Kkowles. 


THE EXJINED COTTAGE. 

None will dwell in that cottage, for they say oppression reft it from 
an honest man, and that a ourse clings to it; nenee the vine trails 
its green weight of leaves upon the ground : hence weeds are in 
that garden; hence the hedge, once sweet witn honeysuckle, is half 
dead; and hence the grey moss on the apple tree. One once dwelt 
there, who had been m his youth a soldier; and when many years 
had passed, he sought his native village, and sat down to end his 
days in peace. He had one child— a little laughing thing, whose 
large darK eyes, he said, were like the mother's he nad left buried in a 
stranger's land. And time went on in comfort and content: — and 
that fair girl had grown far taller than the red-rose tree her father 
planted her hrst EngUsh birth -day; and he had trained it up 
against an ash till it became his pnde:— it was so rich in blossom 
and in beauty, it was called the tree of IsabeL 'Twas an aptpeal to 
all the better feelings of the heart, to mark thdr quiet happiness;— 
their home — in truth a home of love; and, more than all, to see them 
on the Sabbath, when they came among the first to church, and 
Isabel, with her bright colour and her clear glad eyes, bowed down 
so meekly in the house of prayer; and in the hymn her sweet voice 
audible: her father looked so fond of her, and then from her looked 
up so thankfully to Heaven 1 And their smaU cottage was so very 
neat; their garden tilled with fruits, and herbs, and flowers; and in 
the winter there was no fireside so cheerful as their own. 

But other days and other fortunes came— an evil power! They 
bore against it cheerfully, and hoped for better times ; but ruin 
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came at last; and the old soldier left his own dear home, and left 
it for a prison! 'Twas in June, one of June's brightest days: — the 
be& the bird, the butterfly, were on their lightest wings; the fruits 
had their first tinge of summer light; the sunny sky, the very leaves 
seemed glad; and the old man looked back upon his cottl^^;e, and 
wept aloud. They hurried him away and the dear child that would 
not leave his side. They led him from the sight of the blue heaven 
and the green treesi, into a low, dark cell, the windows shutting out 
the blessed sun with iron grating; and for the first time he threw 
him on his bed, and could not hear his Isabel's good night I But 
the next mom she was the earliest at the prison gate, the last on 
whom it closed; and her sweet voice and sweeter smile made him 
forget to pine. 

She brought him every morning fresh wild flowers; but every 
morning could he mark her cheek grow paler and more pale, and 
her low tones get fainter and more faint, and a cold dew was on 
the hand he hem. One day, he saw the sunshine through the grat- 
ing of his cell— yet Isabel came not; at every sound his heart-beat 
took away his breath— yet still she came not near him! For one 
sad day he marked the dull street through the iron bars that shut 
him from the world; at length he saw a coffin carried carel^Ndy 
along, and he grew desperate— he forced the bars, and he stood on 
the street free and alone! He had no aim, no wish for liberty— he 
only felt one want, to see the corpse that had no mourners. When 
they set it down, ere it was lowered into the new-dug grave, a rush 
of passion came upon his soul, and he tore off the lid— and saw the 
face of Isabel, and knew he nad no child! He lay down by the 
ooffinquietly— his, heart was broken! Mrs. Maclean, 


THE cotter's aA.TURDAY NIGHT. 

[BoBEKT Bdknb, Scotland's greatest poet, was bom near Ayr in 1759, and died 
in 1796. He received but a limited English education, to which he afterwards 
added an acquaintance with Latin, Frendi, and Mathematics. Alter having been 
unfortunate in various attempts to gain a living by agricultural and other 
porsuits, he was appointed an excise oifioer. As a poet, his rich humour, pathos, 
and energy, have never been surpassed.] 

The cheerfu' supper done, wi' serious face. 

They round the ingle form a circle wide; 
The sire turns o*er, wi' patriarchal grace, 

The big ha' Bible— ance his fathers pride; 
His bonnet reverently is laid aside, 

His lyart haffets, wearing thin and bare; 
Those strains that once did sweet in Zion glide, 

He wales a portion with judicious care: 
And " Let ua worship God!" he says, with solemn air. 

They chant their artless notes in simple guise, 

They tune their hearts— by for the noblest aim : 
Perhaps Dundee's wild warbling measures rise, 

Or plaintive Mart3n:«, worthy of the name; 
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Or noble Elgin beats the heavenward flame, 

The sweetest far of Scotia's holy lays; 
Compared with these, Italian trills are tame: 

The tickled ear no heartfelt raptures raise; 
Nae umson hae they with our Creator's praise. 

The priest-like father reads the sacred page. 

How Abram was the friend of God on high; 
Or Moses bade eternal warfare wage 

With Amalek's nngracioa» progeny; 
Or how the royal Bard did groaning lie 

Beneath the stroke of Heaven's avenging ire; 
Or Job's pathetic plaint, and wailing cry; 

Or rapt Isaiah's wild, seraphic tire; 
Or other holy seers that tune the sacred lyre. 

Perhaps the Christian volume is the theme. 

How guiltless blood for guilty man was shed; 
How He, who bore in heaven the second name, 

Had not on earth whereon to lay his head; 
How his first followers and servants sped: 

The precepts sage they wrote to many a land: 
How he, who lone in Patmos banished. 

Saw in the sun a mighty angel stand; 
And heard great Babylon's doom pronounced by Heaven's commaml. 

Then, kneeling down to heaven's Eternal Kiug, 

The saint, the father, and the husband prays; 
Hope springs exulting on triumphant wing, 

Tnat thus they all shall meet m future days; 
There ever bask in uncreated rajrs. 

No more to sigh, or shed the bitter tear; 
Together hymning their Creator's praise. 

In such society— yet still more dear; 
While circling tmie moves round in an eternal sphere. 

From scenes like these old Scotia's grandeur springs, 

That makes her loved at home, revered abroad: 
Princes and lords are but the breath of kings, 

** An honest man's the noblest work of God;" 
And certes, in fair virtue's heavenly road. 

The cottage leaves the palace far behind; 
What is a lordling's pomp?— a cumbrous load, 

Disguising oft the wretch of human kind. 
Studied in arts of hell, in wickedness refined ! 

O Scotia! my dear, my native soil ! 

For whom my warmest wish to heaven is sent; 
Long may thy hardy sons of rustic toil 

Be blest with health, and peace, and sweet content! 
And, ohi may Heaven their simple lives prevent 

From luxury's contagion, weak and vile! 
Then, howo'er crowns and coronets be rent, 

A virtuous populace may rise the while. 
And stand a wall of fire, around their much-luveJ laU. 

2 c 
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Oh, Thou! who poured thepatrioiic tide 

That Btreamea through Wallace*s undaunted heart. 
Who dared to nobly stem tyrannic pride. 

Or nobly die.— the second glorious part, 
(The patnot^s God, peculiarly thou art; 

His friend, inspirer, guardian, and reward!) 
Oh. never, never, Scotia's realm desert; 

But still the patriot, and the patriot oard^ 
In bright succession raise— her ornament and guard! 

BDIIN3- 


MAEY QUEEN OF SCOTS. 

I LOOKED far back' into other years, and lo! in bright array, 
I saw, as in a dream, the forms of agea* passed away. 
It was a stately convent, with its old' and lofty walls. 
And gardens, with their broad' green walks* where soft^ thp foot- 
step falls; 
And o'er the antique dial-stones' the creeping shadow' passed. 
And all around' the noon-day sun^ a drowsy radiance' casli. 
No sound of busy life' was heard, save, from the cloister' dim. 
The tinkling' of the silver bell, or the sisters' holy hymn. 
And there tive noble maidens' sat, beneath the orchard trees, 
In that first budding spring of youth, when all its prospects' please; 
And little recked they, when they sang, or knelt ab vesper^prayera. 
That Scotland' knew no prouder names— held none' mooe dear' 

than theirs; — 
And little' even the loveliest' thought, before the Virgin's shriiiti, 
Of royal blood, and high descent' m)m Hhe ancient' Stuart line; 
Calmly' her happy days' flew on^ uncounted' m their flight, 
And, as they flew, they left' behmd' a long-continuing light. 

The scene' was changed* It was the courts the gay court of 

Bourbon— 
And 'neath a thousand silver lamps, a thousand courtiers' throng; 
And proudly kindles' Henry's eye^weU pleased, I ween, to see 
The land' assemble all its wealth of grace' and chivalry;— 
Grey Montmorency, o'er whose head' has passed a storm of yeara^ 
Strong in himself and children' stands, the flrst' among his peers; 
And next' the Guises, who' so well' fame's steepest heights' aasailed, 
And walked ambition's diamond ndge, where bravest hearts' have 

failed — 
And higher yet' their path shall be, stronger' shall wax' theicmiffht, 
For' before them' Montmorency's star' shall pale its waning light 
Here Louis, Prince of Cond6, wears his all-unconquered sword. 
With great Coligny by his side — each name' a household word I 
And there' walks she of Medicis— that proud' Italian line. 
The mother' of a race of kings — ^the haughty Catherine I 
The forms' that follow in her train, a glorious sunshine make-- 
A milky way of stars' that grace a comefs glittering wake; 
But fairer far' than all the rest, who baeJc on fortune's tide, 
*j*i*gent' in the light of youth, is she, the new-made bride! 
fru u °™*?®l °^ * thousand hearts— the fond, deep love of one— 
ine Hopes' that dance around a life' whose charms' are but begun^ 
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They lighten np her chestnut eye, they mantle' o^er her cheek, 
They sparkle' on her open brow, and high-Boul'd joy> bespeak. 
Ahi who shall blame, if scarce that day, through all its briUianft 

hours, 
She thought of that quiet convenVs calm, its sunshine, and its 

flowers? 

The scene' was changed. It was a bark' that slowly held its way. 
And o'er its lee> the coast of France' in the light of evening' lay; 
And on its deck' a lady sat, who gazed with tearful eyes' 
Upon the fast-receding hills, that dim' and distant* rise. 
No marvel' that the lady wept — there was no land on earth' 
She loved' like that dear land, althou^ she owed it not her birth,* 
It was her naother's landL the land of diildhood' and of friends- 
It was the land' where sue had found' for all her grie&I amenda— 
The land' where her dead husband' slept— the laud' where she had 

known 
The tranqjoil convent's hushed repose, and the splendours of a throne: 
No marvelA that the lady' wept— it was the land of France— 
The chosen home of chivalry — ^the garden of romancel 
The past' was bright, like those dear hills' so far behind her bark: 
The future, like the gathering night, was ominous' and dark! 
One gaze again — onelong, last gaze — '*Adieu, fair France, to thee!'' 
The breeze' comes forth — she is alone' on the unconscious sea. 

The scene' was changed. It was an eve' of raw and surly mood, 
And in a turret-chamber high' of ancient Holy rood' 
Sat Mary, listening to the rain, and sighing' with the winds. 
That seemed to smt the stormy state' of men's uncertain minde. 
The touch of care' had blanched her cheek— her smile' was sadder 

now. 
The weight of royalty' had pressed too heavy' on her brow; 
And traitors to her councils^ came, and rebels' to the field; 
The Stuart acept^^e^ well she swayed, but the sivord^ she could not 

wield. 
She thought of all her blighted hopes— the dreams' of youth's brief 

day. 
And summoned Bizzio' with his lute, and bade the minstreU play 
The songs' she loved in early years— the songs' of gay Navarre, 
The songs perchance! that erst were sung' by gallant Chatelar: 
They hau beguiled her' of her cares, they soothed herl into smiles, 
They won her thoughts' from bigot zeaL and fierce' domestic broils:— 
But hark! the tramp of armed men! the Douglas battle cry! 
They come— they come— and lo ! the scowl' of Buthven's hollow 

eye! 
And swords' are drawn, and daggers' gleam, and tears' and words' 

are vain. 
The ruffian steels is in his heart— the faithful Bizzio's slain! 
Then Mary Stuart' brushed aside the tears'- that trickling fell: 
"Now' for my father's arm!" she said; "my woman's heart' faro- 

weUl" 

The scene' was changed. It was a lake^ with one' small' lonely isle, 
And there, within the prison- wallsl of its baronial pile, 
Stem men I stood menacing their queen, till she' should stoop to sign 
The traitorous scroll' that snatched the crowu' from her ancestral 
line:— 
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'*My loids, my lords!" the captive atoAi **were li bat once more 

free, 
WiUi ten eood kmghtsl on yonder shore, to aid my canse and me, 
lliat pan£mentl wonid I scatter widel to every breeze^ that blows. 
And onee more reign* a Stuart qaeeni o*er my remorseless foes ! " 
A red spoti bnmed npon her cheek— Btreamed* her rich tresses 

down. 
She wrote the words— fihe stood erect— a queen' withont a crown l 

The scene* was changed. A royal host* a royal bamieH bore. 
And tiie faithful of the land* stood round their smiling queen once 

more: 
Shestayedher steedfupon a hill— she saw them* marching by- 
She heard their shouts— she read success* in eveiy flashing eye; — 
The tumult of the strife* begins— it roars— it dies awav; 
And Maiys troops* and banners now, and courtiers— where are they ? 
Scattered* and strewn, and flying far. defenceless* and undone— 

€M1 to see what she* has losti and think what guilt has won! 
Away! awajl thy gallant steed* must act no laggard's part; 
Yet, vain his speed, for thou* dost bear the arrow in thy heart. 

The scene* was changed. Bedde the blockl a sullen headsman* 

stood. 
And gleamed the broad axe> in his hand, that soon* must drip 

With blood. 
With elow* and steady stc^* there came a lady* tibrough the haD, 
And breathless silence* chained the lips, and touched the hesata 

ofaU; 
Rich* were the sable robes* she wore— her white veil* round her* 

feU— 
And from her neck* there hung the cross --the cross* she loved so 

well! 

1 knew that queenly form again, though blighted* was its bloom- 
I saw* that gnef * had decked it out— an offering* for the tomb! 

I knew the eye, though faint its light, that once* so brightly shone— 
I knew the voice, though feeble now, that thrilled* with every tone— 
I knew the ringlets^ almost grey, once threads* of living gold— 
I knew that boundmg grace of step— that svmmetry of mould ! 
Even now* I see her far away, in that calm* convent aisle; 
I hear her chant her vesper-nynm, I mark her holy smile- 
Even now* I see her bursting forth, upon her bridal mom, 
A new star* in the firmament, to light* and glory* bom! 
Alas! the change! she placed her foot* upon a triple throne, 
And* on the scaffold* now she stands— beside the Uock, alone! 
The little dog* that licks her hand, the last of idl the crowd* 
Who sunned themselves* beneath her glance, and round her foot- 
steps bowed ! 
Her neck* is bared— the blow* is strack— the soul* is passed away; 



trickling runs* unheeded to the floorl 

The blood of beauty, wealth, and power— the heart-blood of aqueen^ 
ine noblest* of the Stuart race— the fairest* earth hath seen-* 
lApped by a dofi^! Go, think of it, in silence* and alone; 
inen weigh* agamst a grain of sand, the glories of a throne! 

li. O. BsLL. 
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[Thouas 6bA7, a celebrated English poet, was born in London in 1716, and 
died in 1771. His life was spent chiefly at the UniTersity of Cambridge, in 
which he held the situation of Professor of Modem History. As a poet he 
is energetic and full of classic grace, and his lyrics, though few, have been 
rarely, if ever, snrpaned. His principal odes are "Tbe Elegy Written in a 
Country Church-Yard," "The Progress of Poesy,** and "The Ode on Eton 
College.") 

The curfew' tolls the knell of parting day, 
The lowing herd' winds* slowlyl o*er the lea, ^ 

The ploQghmanl homeward^ plods his weary way, 
And leaves the world* to darkness and to me. 

Now' fades* the glimmering landscape* on the sight;, 

And all the air* a solemn stillness nolds, 
Savel where the beetle* wheels his droning flight, 

And drowsy tinklingsl lull the distant folds; 

Save, that, from yonder ivy-mantled tower, 
The moping owl* does to the moon complain 

Of such as, wandering near her secret bower. 
Molest her ancient* solitary reign. 

Beneath those mgged elms, that yew-tree's shade, 
Where heaves the turf* in many a mouldering heap, 

Each* in his narrow cell* for ever laid. 
The rude fore&thers of the hamlet* sleep. 

The breezy call* of incense-breathing mom. 
The swallow* twittering from the straw-buUt shed, 

The cock's shrill darion, or the echoing horn. 
No morel shall rouse themi from their lowly bed. 

For them* no more the blazing hearth* shall burn, 

Or busy housewifel ply her evening care; 
No children run to lisp their sire's return. 

Or dimb his knees* the envied kiss* to share. 

Oft* did the harvest* to their sickle yield. 
Their furrow* oft* the stubborn glebe has broke; 

How jocund* did they drive their team afield t 
How* bowed the woods* beneath their sturdy stroke! 

£et not Ambition* mock their useful toil. 

Their homely joys* and destiny ol>8cure; 
Nor Grandeur* hear, with a disdainful smile. 

The short* and simple annals of the poor. 

The boast of heraldry, the pomp of power, 
And all that beauty^ all tnat wealth* e'er gave. 

Await, alike, the inevitable hour:— 
The paths of glory* lead—but to the grave. 
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Nor yon, ye prondl impute to these the fault. 
If Memory' o^er their tomb' no trophies raise, 

Where, throng the long-drawn aisle^ and fretted vault, 
The pealing anthem' swells the note of praise. 

Can storied am, or animated bust, 
Back to its mansion' call the fleeting breatb? 

CanHonour's voice' provoke the silent dnst, 
Or Flattery isoothe the doll' cold ear UDetMi ? 

Perhaps' in this neglected spot' is laid 
Some heart' once pregnant with celestial fire; 

Hands, that the rod of empire might have swayed. 
Or waked' to ecstasy' the living lyre : 

But Knowledge^ to th^ eyes' bar ample page, 
Rich with the spoils of tmie, did ne*«r unroll; 

Chill penury' repressed their noble rage, 
Ana froze the genial curreot of tlie soul. 

Full many a gem' of purest n^ serene 
The dark' onfathomed caves of ocean' bear; 

Full many a flower' is bom' to blush unseen. 
And waste its sweetness' on the desert air. 

Some village Hampden, that, with dauntless breast, 
The little tyrant of his fields withstood; 

Some mute^ inglorious Milton' here may rest. 
Some Cromwell, guiltless of his country*s blood. 

The applause of listenmg senates' to commasid, 
The treats of pain and rinn* to despise, 

To scatter plenty' o'er a smiling land. 
And read their history' in a nation s eyes. 

Their lot' forbade: nor circnmacribed alone 
Their growine virtues, but their erimes eonfiaed!— 

Forbader to wade' through slaughter to a thr<me, 
And shut the gates of mercy' on mankind; 

The straggling pangs of conscious truth' to hide, 
To quench the blushes of ingenuous shame; 

Or heap the shrineof Luxury and Pride* 
With incense' kindled at the Muse's flame. 

Far from the madding crowd's ignoble strife^ 
Their sober wishes' never learned to stray; 

Along the cool' sequestered vale of life' 
They kept the noiseless tenor of their way. 

Yet even these bones, from insult to protect, 
Some frail memorial, still erected nigh. 

With uncouth rhymes' and isdiapeless sculpture' decked. 
Implores the passing tribute of a sigh. 

Their name, their yean, spelt by the unlettered Moie^ 

^e place of fame and elegv supply: 
And many a holy text around i^e strews. 

To teach the rustic moralist' to die. 
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For who, to dumb Forgetfulnessi a prey, 

This pleasiDgi anxioiifl being e'er resigned, 
Left the warm precincts of the cheerful day, 

Nor cast one longing, lingering look behind ? 

On some fond breast^ the parting soul relies, 
Some pious drops^ the closing eye requires; 

Even from the tomb' the voice of Nature' cries. 
Even in our ashes' live their wonted fires. 

For thee, who, mindfol of the nuhononred dead, 
Dost' m these lines' their artless tale relate; 

If, 'chance, by loneljr Contemplation led, 
Some kindred spirit' shall mquire thy fate. 

Haply' some hoary-headed swain' may say— 
" Oft have we seen him, at the peep of dawn. 
Brushing! with hasty steps' the dews away. 
To meet the sun' upon the upland lawn» 

" There, at the foot of yonder nodding beech. 
That wreathes its old fantastic roots' so high, 
His listless length' at noon-tide' would he stretch, 
And pore upon the brook' that babbles by. 

** Hard by yon wood, now smiling' as in scorn, 
Muttering his wayward fancies' he would rove; 
Now droopmg, woeful, wan, like one forlorn, 
Or crazed with care, or crossed in hopeless love. 

" One mom' I missed him' on the accustomed hill. 
Along the heath' and near his favourite tree; 
Another! came; nor yet beside the rill. 
Nor up the lawn, nor at the wood' was he: 


»( 


The next, with dirges due. in sad array. 

Slow' through the chnrcn-way path we saw him borne:- 
Approach, and read (for thou canst read) the lay 

Graved on the stone' beneath yon aged thorn." 
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Here rests his head upon the lap of Earth, 
A Youth, to Fortune' and to Fame' unknowns 

Fair Science' frowned not on his humble birth, 
And Melancholy! marked him for her own. 

Large' was his bounty, and his soul' sincere; 

Heaven' did a recompense' as largely send; 
He gave to Misery' all ne had, a tear; 

He gained from Heaven ('twas all he wished) a friend. 

No further' seek his merits to disclose. 
Or draw his frailties' from their dread abode, 

(There' they alike' in trembling hope' repose) 
The bosom of his Father' and his €rod. 

Gray, 
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PABADISB LOST— BOOK IV. 

[Jomf MzLTOy, the most fllitBtiioiu of ISngland's epic poets, was the son o2 a 
scrivener in London, vhere he waa bom in 1G08. He waa educated at Christ^a Col« 
lege, Cambridge, where he took his degree in Arts. Ph)m Ck)IIege he retired to 
his IMher'B Villa in BucldngUamshire. Here he wrote his " Comus," " L' Allegro,** 
*' U Penseroso," and '^Lycidaa," poems of such merit as would have alone im- 
mortalised his name. After travelling for a few months on the Continent, he 
returned and settled in London. The troubles breaking out between Charles L 
and his Parliament, Milton engaged as a political writer on the popular side, 
and for twenty years the poet disappeared in the champion of liberty and leli- 
gion. In 1052 he was wholly deprived of his sight, owing to intense application 
to his studies. His later years were employed in the composition of *' Paradise 
Lost," the grandest work of his sublime genius. " Paradise Begaioed," " Samson 
Agonistes," &a He died in 1671] 

O 70E that warning voice, which he who saw 

The Apocalypse heard cry in Heaven aloud. 

Then when the Dragon, put to second rout. 

Came furious down to be revenged on men, 

** Woe to the inhabitants on earth ! '' that now 5 

While time was^ our tirst parents had been warned 

The coming of tneir secret foe, and scaped,— 

Haply so scaped his mortal snare! for now 

Satan, now hrst inflamed with rage, came down, 

The tempter, ere the accnser, of mankind, 10 

To wreak on innocent frail man his loss 

Of that iirst battle, and his flight to Hell: 

Yet not rejoicing in his speed, though bold 

Far off ana fearless, nor with cause to boast. 

Begins his dire attempt, which, nigh the birth 15 

Now rolling, boils in nis tumultuous breast, 

And like a devilish engine back recoils 

Upon himself: horror and doubt distract 

His troubled thoughts, and from the bottom stir 

The Hell within hmi; for within him Hell 90 

He brings, and round abont him, nor from Hell 

One step, no more than from himself^ can fly 

By change of place: now conscience wakes despair 

That slumbered; wakes the bitter memory 

Of what he was, what is, and what must be,— 25 

Worse; of worse deeds worse sufferings must ensue. 

Sometimes towards Eden, which now in his view 

Lay pleasant, his grieved look he Axes sad: 

Sometimes towards Heaven and the full-blazing Sun, 

Which now sat high in his meridian tower: SO 

Then, much revolving, thus in sighs began: 

" O thovLj that, witn surpassing glory crowned^ 
'* Look'st from tny sole dominion like the god 
*' Of this new world ! at whose sight all the stars 
II Hide their diminished heads; to thee I call, 85 

!• 5"' ^^^ ^^ friendly voice, and add thy name, 
•» Su®?1* •*^ *®^ thee how I hate thy beams, 

ihat bring to my remembrance from what state 
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** I fel],^how glorious once above thy sphere, 

*' Till pride^ and, worse, ambition threw me down, 40 

** Warring m Heaven against Heaven's matchleiss King ( 

" Ah, wherefore ! he deserved no such return 

'* From me, whom he created what I was 

** In that bright eminence, and with his good 

*' Upbraided none; nor was his service hard. 45 

** What could be less than to afford him praise, 

** The easiest recompense, and pay him thanks, 

**' How due I Yet all his good proved ill in mo, 

** And wrought but malice: lifted up so high, 

** I'sdained subjection, and thought one step higher 60 

<* Would set me highest, and in a moment quit 

" The debt immense of endless gratitude,— 

'* So burdensome; still paying, still to owe,— 

" Forgetful what from him I still received: 

'* And understood not that a grateful mind 65 

" By owing owes not, but still pays, at once 

** Indebted and discharged: wnat burden then ? 

** O had Ins powerful destinv ordained 

** Me some inferior angel, I had stood 

** Then happyl no unbounded hope had raised 60 

<* Ambition, Yet why not? some other power 

'* As great might have aspired, and me, tnough mean, 

'* Drawn to his part; but other powers as great 

** Fell not, but stand unshaken, from within 

** Or from without, to all temptations armed. 65 

** Hadst thou the same free will and power to stand ? 

** Thou hadst: whom hast thou then or what to accuse, 

**But Heaven's free love dealt equally to all? 

** Be then his love accursed t since, love or hate, 

'* To me alike it deals eternal woe. 70 

" Nay, cursed be thou I since, against this, thy will 

*' Chose freely what it now so justly rues. 

•* Me miserable I which way shall 1 fly 

** Infinite wrath, and infinite despair? 

«* Which way I fly is Hell; myseli am HcU; 75 

*' And in the lowest deep a lower deep 

** Still threatening to devour me opens wide, 

** To which the Hell I suffer seems a Heaven. 

** O, then, at last relent: is there no place 

'* Left for repentance ? none for pardon lefb ? 80 

*' None left but by submission; and that word 

** Disdain forbids me, and my dread of shamo 

*' Among the Spirits beneath; whom I seduced 

*' With other promises, and other vaunts 

'* Than to submit; boasting 1 could subdue 85 

" The Omnipotent. Ah me ! they little know 

** How dearly I abide that boast so vain; 

'* Under what torments inwardly I groan, 

" While they adore me on the throne of HclL 

'* With diadem and sceptre high advanced, 00 

** The lower still I fall, only supreme 

'* In misery: such joy ambition finds. 

'* But say I could repent, and could obtain, 

*^ By act of grace, my former state; how soou 
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" Would height recall lofik thooi^iiifl, how soon tmsay 95 

** What feimied sabninioB BW<neS Sue wovld reoaut 

" Vows mtMd in pain, m Tioknt and void. 

** For never can tme reooocilenient grofw 

" Where wounds of deadly hate have pieroed so deep; 

*' Which would but lead me to a worse relapse 100 

*' And heavier fall: so should I purchase dear 

'* Short intermiasion, bought with douUe smart 

'* This knows my Punisher; therefore as for 

** From granting he, as I from becging peace. 

'* All hope excluded thus; behold, instead 105 

'* Of us outcast, exiled, his new delist, 

" Mankind, created, and for him this world. 
So farewell, hopel and with hope, farewell, fear! 
Farewdl, remorse ! all good to me is lost: 
Evil, be Uiou my f^ood !>y thee at least 110 

Divided empire with Heaven^i King 1 hold,— 
By thee, and more than half perhaps wiU reign;— 
As man ere long, and this new wond, shall know." 
Thus while he spake, each pasHon dimmed his &co 

Thrice changed with pale, ire, envy, and despair; 115 

Which marred his borrowed visage^ and betrayed 

Him countorfeity if any eye beheld: 

For heavenly mmds from such distempers fool 

Axe ever dear. Whereof, he soon aware. 

Each perturbation smoothed with outward calm, 120 

Artificer of fraud; and was the first 

That practised falaehood under saintly show. 

Deep malice to oonoeal, couched with revenge. 

Yet not enough had practised to deceive 

Uriel once warned; whose eye pursued him down 125 

The way he went, and on the Assyrian mount 

Saw him disfigured, more than c<mld be&U 

Spirit of happy sort: his gestures fierce 

He marked, and mad demeanour, ^en alone^ 

As he supposed, all unobserved, unseen. 130 

So on he fares, and to the txnrder oomes 

Of Eden, where delicious ParadiBe, 

Now nearer, crowns with hw enclosure green, 

As with a rural mound, the champain head 

Of a steep wilderness, whose hairy sides 135 

With thicket oversrown. grotesque and wild, 

Access denied; and overhead up grew 

Insuperable height of loftiest lE^ade,— 

Cedar, and pine, and fir, and branching palm,— 

A sylvan scene; and, as the ranks ascend 140 

Shade above shade, a woody theatre 

Of stateliest view. Yet higher than their tops 

The verdurous wall of Paradise up sprung; 

Which to our general sire gave prospect large 

Into his nether empire neighbouring round: 145 

And higher than that wall a circling row 

Of goodliest trees loaden with fairest fruit; 

Blossoms and fruite at once, of golden hue, 

Appeared, with gay enamelled colours mixed; 

un which the sun more glad impressed his beams, 150 
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Than in fair evening cloud, or fanmid bow, 

When God hath showered the earth; so lovely seemed 

That landskip: and of pnre now purer air 

Meets his approach, and to the hesrt inspires 

Vernal delight and joy, able to driye 155 

All sadness out despair: now gentle gales, 

Fanning their odoriferous wings, dispense 

Native perfumes, and whisper whence they stole 

Those balmy spoils. As when to them who sail 

Beyond the Cape of Hope, and now are past tOO 

Mozambic, off at sea north-east winds blow 

SabSan odours from the spicy shores 

Of Araby the Blest; with such delay 

Well pleased they slack their course, and, many a league, 

Cheerod with the grateful smell old Ocean smiles: l€d 

So entertained tiiose odorous sweets the fiend 

Who came their bane; though with them better pleased 

Than AsmodSns with the fishy fume 

That drove him, though enamoured, from the spcmse 

Of Tobit's son, and with a vengeance sent 170 

From Media post to Egypt, there fast boimd. 

Now to the ascent of that steep savage Mil 
Satan had journeyed on, pensive and slow; 
But further way lound none; so thick entwined. 
As one continued brake, the undergrowth 175 

Of shrubs and tangling bushes had perplexed 
All path of man or beast that passed that way. 
One gate there only was. and that looked east 
On the other side: which when the arch-felon saw, 
Due entrance he disdained; and, in contempt, 160 

At one slight bound high overleaped all bound 
Of hill or highest wall, and sheer within 
Lights on his feet. As when a prowling wolf, 
Wnom hunger drives to seek new haunt for prey, 
Watching where shepherds pen their flocks at eve, 185 

In hurdled cotes, amid the field secure, 
Leaps o'er the fence with ease into the fold; 
Or as a thief, bent to unhoard the cash 
Of some rich burgher, whose substantial doors, 
Cross barred and bolted fast, fear no assault, 190 

In at the window climbs, or o'er the tiles; 
So clomb this first grand thief into Grod's fold; 
So since into his church lewd hirelings climb. 
Thence up he flew; and on the Ti«e of life, 
(The midole tree and highest there that grew,) 195 

Sat like a cormorant: yet not true life 
lliereby regained, but sat devisiDjg death 
To them who lived; nor on the virtue thought 
Of that life-giving plant, but only used 

For prospect^ what, well used, had been the pledge 200 

Of immortahty. So little knows 
Any, but God alone, to value right 
The good before him; but perverts best things 
To worst abuse, or to their meanest use. 

Beneath him, with new wonder, now he views, 205 

To all delight of human sense exposed, 
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la narrow room, Nature's whole wealth, yea, more, 
A Heaven on Earth; for blissful Paradise 
Of €rod the garden was, by him in the east 

Of Eden planted: Eden stretched her line clO 

From Auran eastward to the royal towers 
Of great Seleucia, built by Grecian kings. 
Or where the sons of Eden long before 
Dwelt in Telassar: in this pleasant soil 

His for more pleasant garden God ordained. 215 

Out of the fertile ground he caused to grow 
All trees of noblest kind for oght, smell, taste; 
And all amid them stood the Tree of Life, 
High eminent, blooming ambrosial fruit 

Of vegetable gold; and next to life, 220 

Our death, the Tree of Knowledge, grew fast by,— 
Knowledge of good, bought dear, by knowing ilL 
Southward through Eden went a river large, 
Nor changed his course, but through the shaggy hill 
Passed underneath ingulfed; for God had thrown 225 

That mountain as his garden mould, high raised 
Upon tiie rapid current, which, through veins 
Of porous earth with kindly thirst up drawn, 
Bose a fresh fountain, and with many a rill 
Watered the garden; thence united fell 230 

Down the steep glade, and met the nether flood. 
Which from his darksome passage now appears. 
And now, divided into four main streams. 
Buns diverse, wandering many a famous realm 
And country, whereof here needs no account; 235 

But rather to tell how— if art could tell- 
How from that sapphire fount the crisped brooks. 
Boiling on orient pearl and sands of gold, 
With mazy error under pendent shades 

Bsm nectar, visiting each plant, and fed 240 

Flowers worthy of Paradise, which not nice art 
In beds and curious knots, but nature boon 
Poured forth profuse on hill, and dale, and plain; 
Both where the morning sun first warmly smote 
The open iield, and where the unpiercM shade 245 

Imbrowned the noontide bowers. Thus was this place 
A happy rural seat of various view; 
Groves whose rich trees wept odorous gums and balm; 
Others, whose fruit, burnished with golden rind, 
Hung amiable, (Hesperian fables true, 230 

If true, here only,) and of delicious taste. 
Betwixt them lawns, or level downs, and flocks 
Grazing the tender herb, were interposed; 
Or paling hillock, or the flowery lap 

Of some irriguous valley spread her stores, — 255 

Flowers of sJl hue, and without thorn the rose. 
Another side, umbrageous grots and caves 
Of cool recess, o'er wnich the mantting vine 
Itays forth her purple grape, and gently creeps 
Luxuriant: meanwhile murmuring waters fall 260 

JDjown the slope hills, dispersed; or in a lake, 
Anat to the fringed bank with myrtle crowned 
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Her crystal mirror holds, unite their streams. 

The birds their quire appiv; airs, — venial airs, 

Breathing the smell of ileld and grove, attune 2C5 

The treinbling leaves, while universal Pan, 

Knit with the Graces and the Hours in dance. 

Led on the eternal spring Not that fair tield 

Of Enna, where Pros^rpme gathering flowers. 

Herself a fairer flower, oy gloomy Dis 270 

Was gathered, which cost Ceres all that pain 

To seek her through the world; nor that sweet grove 

Of Daphne b^ Orontes, and the inspired 

Castauan si)ring, might with this Paradise 

Of Eden strive; nor that Nyseian isle 275 

Girt with the river Triton, where old Cham, 

(Whom Gentiles Ammon call and Libyan Jove), 

Hid Amalthea, and her florid son. 

Young Bacchus, from his stepdame BhSa^s eye; 

Nor where A.bassin kings their issue guard, 2S0 

Mount Amara, (though this by some supposed 

True Paradise,) under the Etniop line 

By Nilus' head, inclosed with shming rock, 

A whole day's jomney high, but wide remote 

From this Assyrian gard^ where the flend 235 

Saw, undelighted, all delight,— all kind 

Of living creatures, new to sight and strange. 

Two of far nobler shape, erect and tall,— 
Godlike erect, with native honour clad* 

In naked migesty seemed lords of all: 290 

And worthy seemed: for in their looks divino 
The image of their glorious Maker shone, 
Truth, wisdom, sanctitude severe and pure,— 
Severe, but in true filial freedom placed; 

Whence true authority in men: though both 295 

Net equal, as their sex not equal, seemed; 
For contemplation he and valour formed. 
For softness she and sweet attractive grace; 
He, for God only; she, for Grod in him. 

His fair large front and eye sublime declared 300 

Absolute rule; and hyacinthine locks 
Round from his parted forelock manly hung 
Clustering, but not beneath his shoulders broad: 
She, as a veil, down to the slender waist 

Her unadorned golden tresses wore S05 

Dishevelled, but in wanton ringlets waved 
Ab the vine curls her tendrils; which implied 
Subjection, but required with gentle sway. 
And by her yielded, — by him best received, 
Yielded with coy submission, modest pride, 310 

And sweet, reluctant, amorous delay. 
Nor those mysterious parts were then concealed; 
Then was not guilty shame: dishonest shame 
Of Nature's works,-^honour dishonourable, 
Sin-bred! how have ye troubled all mankind 315 

With shows instead, mere shows of seeming purc^ 
And banished from man's life his happiest me, 
Simplicity and spotless innocence 1 
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So passed they naked on, nor Bhnmied the mght 
Of Uod or angel, for they thought no ill: , 320 

So hand in hand they passed, the loveliest pair 
That ever since in lovers embraces met; 
Adam the goodliest man of men since bom 
His sons, the fairest of her daughters Eve. 

Under a tuft of shade, that on a green 325 

Stood wliispering soft, by a fresh fountain-side 
They sat them down; and, after no more toil 
Of tneir sweet gardening labour than sufficed 
To recommend cool zephyr, and made ease 

More easy, wholesome tmrst and appetite S30 

More grateful, to their supper-fruits they fell- 
Nectarine fruits, which the compliant boughs 
Yidded them, sidelong as they sat recline 
On the soft downy bank damasked with flowers. 
The savoury pulp they chew, and in the rind, 335 

Still as they thirsted, scoop the brimming stream: 
Nor gentle purpose, nor endearing smiles 
Wanted, nor youthful dalliance, as beseems 
Fair couple, Imked in happy nuptial league. 
Alone as they. About them frisking played 340 

All beasts of the earth, since wild, and of all chase 
In wood or wilderness, forest or den: 
Sporting the lion ramped, and in his paw 
Dandled the kid: bears, tigers, ounces, pards. 
Gambolled before them; the imwieldy elephant, 345 

To make them mirth, used all his might, and wreathed 
His lithe proboscis: close the serpent sly. 
Insinuating, wove with Gordxan twine 
His braided train, and of his fatal guile 

Gave proof unheeded: others on the grass 35U 

Couched, and, now filled with pasture, gazing sat, 
Or bedward mminatiug; for the Sun, 
Declined, was hasting now with prone career 
To the ocean isles, and in the ascending scale 
Of Heaven the stars that usher evening rose: 355 

When Satan, still in gaze, as first he stood. 
Scarce thus at length failed speech recovered sad: 

** O Hell I what do mine eyes with grief behold? 
** Into our room of bliss thus high advanced 

*^ Creatures of other mould, earth-born perhaps, 3G0 

*' Not spirits; yet to heavenly spirits bnght 
^* Little inferior; whom my thoughts pursue 
** With wonder, and could love; so lively shines 
** In them divine resemblance, and such grace 
** The hand that formed them on their shape hath pouced ! 285 
** Ah, gentle pair 1 ye little think how nigh 
** Your change approaches, when all these delights 
" Will vanish, ana deliver ye to woe; — 
** More woe, the more your taste is now of joy I 
*' Happy, but for so happy ill secured 370 

" Long to continue; and this high seat, your Heaven, 
II 111 fenced for Heaven to keep out such a foe 
.'! ^® ^^^ *8 entered I yet no purposed foe 

lo you, whom I could pity thus forlorn, 
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*' Though I unpitied. League with you I seek, 375 

" And mutual amity, so strait, so close, 

*' That I with you must dwell, or you with me, 

" Henceforth: my dwelling haply may not please, 

" like this fair Paradise, your sense; yet such 

" Accept, your Maker's work; he gave it me, 280 

*' Which I as freely give: Hell shall unfold, 

' * To entertain you two, her widest gates, 

" And send forth all her kings: there will be room, 

" Not like these narrow limits, to receive 

** Your numerous offspring; if no better place, 2S5 

" Thank him who puts me loth to this reveoge 

" On you, who wrong me not, for him who wronged, 

** And should I at your harmless innocence 

** Melt, as I do, yet public reason just, 

'* Honour and empire, with revenge, enlarged, 390 

" By conquering tnis new world, compels me now 

" To do what else, though damned, I should abhor.'' 

So spake the iiend, and with necessity. 
The tyrant's plea, excused his devilish deeds. 
Then, from his lofty stand on that high tree, S95 

Down he alights among the sportful herd 
Of those four-footed kinds— himself now one, 
Now other, as their shape served best his end — 
Nearer to view his prey, and, unespied, 

To mark what of their state he more might learn, 400 

By word or action marked: about them round, 
A lion now, he stalks with fiery glare; 
Then, as a tiger, who by chance hath spied 
]n some purUeu two gentle fawns at play, 

Straight couches close; then, rising, changes oft 405 

His couchant watch, as one who chose his ground, 
Whence rushing he might surest seize them both, 
Griped in each paw: when Adam, first of men, 
To first of women. Eve, thus moving speech. 
Turned him, all ear, to hear new ubterance now: 410 

" Sole partner, and sole part, of all these joys, 
" Dearer thyself than all ! needs must the Power 
'* That made us, and for us this ample world, 
" Be infinitely eood, and of his good 

*' As liberal ana free as infinite; 415 

'* That raised us from the dust, and placed us here 
'* In all this happiness, who at his hand 
" Have nothing merited, nor can perform 
" Aught whereof he hath need; he who requires 
** From us no other service than to keep 420 

*' This one— this easy charge: of all the trees 
" In Paradise that bear deucious fruit 
** So various, not to taste that only Tree 
" Of Knowledge, planted by the Tree of Life: 
'* So near grows death to lire I whate'er death is; 425 

" Some dreadful thing no doubt: for well thou know'st 
'* God hath pronounced it death to taste that tree; 
'* The only sign of our obedience left 
** Among so many signs of power and rule 
*' Conferred upon us, and aominion given 430 
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** Over all other creatnrea that possess 

*' Earth, air, and sea. Then^ let us not think hard 

" One easy prohibition, who ei^joy 

** Free leave so large to all things else, and choice 

* * UnUmited of manifold delights: 435 
" But let US ever praise him, and extol 

'* His bounty, foUowinf; our delightful task 

* *■ To ^rune these growmg plants, and tend these flowers; 
** Which, were it toilsome, yet with thee were sweet." 

To whom thus £ve replied: **0 thou, for whom, 4i0 

** And from whom I was formed, flesh of thy flesh; 
*' And without whom am to no end; my guide 
'* And head! what thou hast said is just and right. 
" For we to him indeed all praises owe, 

"And daily thanks: I chiefly, who e^joy 445 

" So far the happier lot, eigoying thee, 
" Fte-eminent oy so much odds, while thou 
'* like consort to thjrself canst nowhere And. 
*' That day I oft remember, when from sleep 
" I first awaked, and found myself reposed, 4S0 

" Under a shade, <m flowers; much wondering where 
'* And what I was, whence thither brought, and how. 
" Not distant far from thence a murmuring sound 
** Of waters issued from a cave, and spread 

" Into a liquid plain; then stood unmoved, 455 

" Pure as the expanse of Heaven: I thither went 
" With unexperienced thought, and laid me down 
'* On the green bank, to look into the clear 
" Smooth lake, that to me seemed another sky. 
*' As I bent down to look, just opposite 4G0 

" A shape within the watery gleam appeared, 
" Bending to look on me: I started back: 
**It started back: but pleased I soon returned: 
" Pleased it returned as soon with answering looks 
** Of sympathy and love: there I had flxed 4G5 

" Mine eyes ull now, and pined with vain desire, 
'* Had not a voice thus warned me: * What thou scest, 
" What there thou seest» fair creature, is thyself; 
' * With thee it came and goes: but follow me, 

And I will bring thee where no shadow stays 470 

Thy coming, and thy soft embraces;— he 

Whose image thou art: him thou shalt enjoy 
*^ Inseparably thine; to him shalt bear 
" Multitudes like thyself, and thence be called 
" Mother of human race.' What could I do, 475 

** But follow straight, invisibly thus led? 
" Till I espied thee, £Eiir indeed, and tall, 
*' Under a platane^ yet» methought, less fair, 
" Less winning soft, less amiably nuld, 

*' Than that smooth watery image. Back I turned: 4S0 

" Thou following criedst aloud, *Iieturn, fair Eve I 
"Whom fliest thou? whom thou flieat, of him thou art, 
" His flesh, his bone; to give thee being I lent 

" 9^*^ ^^ ^^ ^^^^ ^ *^®®» Clearest my heart, 
Substantial life; to have thee by my side 4S5 

Henceforth an mdividual solace dear; 
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«i 




f ARABISB LOflti 401 

*' Part of my soul, I seek thee, and thee claim, 

" My other half I ' With that thy gentle hand 

** Seized mine: I yielded: and from that time see 

** How beauty is exoellea by manly grace 400 

** And wisdom, which alone is trulv fair.'' 

So spake our general mother; and, with eyes 
Of coi^uind attraction unreproved, 
And meek surrender, half-embracmg leaned 
On our first father; naif her swelling breast 495 

Naked met his, under the flowing gold 
Of her loose tresses hid: he, in delight 
Both of her beautjr and submissive charms. 
Smiled with superior love, as Jupiter 

On Juno smiles, when he impregns the clouds fiOO 

That shed May flowers; and pressed her matron lip 
With kisses pure. Aside the devil turned 
For envy; yet with jealous leer malign 
Eyed them askance, and to himself thus plained: 

" Sight hateful, sight tormenting ! thus these two, 509 




" Where neither joy nor love, but fierce desire, 

** Among our other torments not the least, 51i^ 

** Still unfulfilled, with pain of longing pines. 

" Yet let me not forget what I have gained 

" From their own mouths: all is not theirs, it seems: 

" One fatal tree there stands, of Knowledge called, 

" Forbidden them to taste: knowledge forbidden I 615 

'* Suspicious, reasonless. Why should their Lord 

** Envy them that ? Can it be sin to know ? 

** Can it be death ?_ And do they only stand 

620 

** Their mini Hence 1 will excite their minds 

** With more desire to know, and to reject 

** Fnvious commands, invented with design 

" To keep them low, whom knowledfi» might exalt 625 

** Equal with gods: aspiring to be such, 

" They taste, and die I what likelier can ensue? 

** But first, with narrow search, I must walk round 

** This garden, and no comer leave unspied; 

*' A chance but chance mav lead where I may meet 530 

" Some wandering spirit of Heaven, by fountain side, 

** Or in thick shade retired, from him to draw 

* * What £Eirther would be learned. Live while ye may, 

" Vet happy pair! eujoy, till I return, 

'* Short pleasures; for long woes are to succeed.'' 635 

So saymg, his proud step he scomfid turned. 
But wiui sly circumspection, and began 
Through wood, through waste, o'er hill, o'er dale, his roam. 
Meanwhile, in utmost longitude, where Heaven 
With Earth and Ocean meets, tne setting sun 6ii) 

Slowly descended, and, with right asp^b 
Against the eastern gate of Paradise 

2d 
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Levelled his evening rays: it was a rook 
Of alabaster, piled up to the cloads, 
Conspicaous far, winding with one asceni 
Aocessible from earth, one entrance high; 
The rest was craggy cliff, that overhung 
Still as it rose, impossible to climb. 
Betwixt these rocky pillars Gabriel sat, 
Chief of the angelic guards, awaiting night; 
About him exercised heroic games 
The nnarmM youth of Heaven; bat nigh at band 
Celestial armoury, shields, helms, and spears^ 
Hung high, with diamond flaming, and with gold. 
Tluther came Uriel, gliding through the even 
On a sunbeam, swift as a shooting star 
In autunm thwarts the night, when vapoiurs fired 
Impress the air, and show the mariner 
JProm what point of his compass to beware 
Impetuous winds: he thus began in haste: 
' '** Gabriel ! to thee thy coarse by lot hath given 
" Charge and strict watch, that to this happy plaott 
** No evil thing approach, or enter in. 
** This day, at height of noon, came to my sphere 
" A spirit, zealous, as he seemed, to know 
** More of the Almighty's works, and chiefly man, 
'* God's latest image; I described his way, 
'* Bent all on speed, and marked his airy gait; 
'* But, in the mount that lies from Eden north, 
" "W here he tirst lighted, soon discerned his looks 670 

'* Alien from Heaven, with passions foul obseured: 
** Mine eye pursued him still, but under shade 
** Lost sight of him. One of the banished orew, 
'* I fear, hath ventured from the deep, to raise 
**New troubles: him thy care must be to find." 075 

- To whom the wingM warrior thus returned: 
** Uriel I no wonder if thy perfect sight, 
** Amid the sun's bright circle where thou Bitt*el» 
** See far and wide: in at tins gate none pass 
** The vigilance here placed, but such as come 680 

*' Well known from Heaven; and since meridian horn* 
" No creature thence. If spirit of other sort, 
'* Bo minded, have o'erleapm these earthly bounds 
" On i)urpose, hard then know'st it to exdade 
'* Spiritual substance with corporeal bar. 685 

^*But if within the circuit of these walks 
'* In whatsoever shape he lurk, of whom 
** Thou tell'st, by morrow dawning I shall know." 

So promised he; and Uriel to his charg;e 
Keturoed on that bright beam, whose point now ratied 690 

Bore him slope downwards to the Sun, now fsUea 
Beneath the Azores: whether the prime orb, 
Incredible how swift, had thither rolled 
Biumal; or this less voluble Earth, 
By shorter flight to the east, had left him there, 
Arraying with reflected purple and gold 
The clouds that on his western throne attend. 
I Now came still evening on, and twilight gray 
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Had in her sober livery all things clad: 

Silence accompanied; for beast and bird, 000 

They to their grassy couch, these to their nestSy 

Were slunk;- all but the wakeful nightingale; 

She all night long her amorous descant sung; 

Silence was pleased: now glowed the tirmament 

W ith living sapphires: Hesperus, that led 005 

The starry host, rode orighttiSt, till the Moon, 

Rising in clouded majesty, at length. 

Apparent queen, unveiled her peerless lights 

And o^er the dark her silver mantle threw. 

When Adam thus to Eve; ** Fair consort! th« hour 610 

'* Of night, and all things now retired to rest, 
** Mind us of like repose; since God hath set 
" Labour and rest, as day and night, to men 
** Successive; and the timely dew of sleep, 

*' Now falling with soft slumberous weignt» inelinet 615 

'* Our eyelids: other creatures all day long 
" Hove idle, unemployed, aud less need rest: 
** Man hath his daily work of body or mind 
** Appointed, which declares his dignity, 

'* And the regard of Heaven on all his ways; 620 

" While other animals inactive range, 
'* And of their doings God takes no account. 
** To-morrow, ere fresh morning streak the east 
'* With tirst approach of light, we must be risen, 
** And at our pleasant labour, to reform 623 

** Yon flowery arbours, yonder alleys green, 
'* Our walk at noon, with branches overgrown, 
** That mock our scant manuring, and require 
" More hands than ours to lop their wanton growth: 
" Those blossoms also, and those drooping gums, 630 

" That lie bestrewn, unsightly and unsmooth, 
" Ask riddance, if we mean to tread with ease; 
** Meanwhile, as Nature wills, night bids us rest." 

To whom thus Eve, with perfect beauty adorned: 
** My author and disposer ! what thou bidst 635 

** Unargued I obey: so Grod ordains. 
" God is thy law, thou mine: to know no more 
'* Is woman's happiest knowledge, and her praise* 
*' With thee conversing I forget all time; 

'* All seasons, and their changcL—aU please alike. 640 

** Sweet is the breath of mom, ner rising sweet, 
** With charm of earliest birds; pleasant the Sun, 
'* When first on this delightful land he spreads 
" His orient beams, on herb, tree, fruit, and flower, 
** Glistering with dew; fragrant the fertile Earth 645 

** After soft showers; and sweet the coming on 
"Of grateful Evening mild; then silent Night, 
** With this her solemn bird, and this fair Moon, 
** And these the gems of Heaven, her starry train. 
** But neither breath of Mom, when she ascends 650 

*' With charm of earliest birds; nor rising Sun 

On this delightful land; nor herb, fruit, flower. 

Glistering with dew; nor fragrance after showers; 
** Nor grateful Evening mild; nor silent Night, 
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" With thia her solemn bird: nor walk by Moon, 655 

" Or glittering starlight, without thee is sweet. 

" But wherefore all night long shine these? for whom 

" This glorious sight, when sleep hath shut aU eyes? " 

To whom our general ancestor replied: 
** Daughter of God and Man, accomplished Eve, €C0 

'* Those have their course to finish, round the Earth, 
'* By morrow evening; and from land to land 
" In order, though to nations vet unborn, 
'* Ministering light prepared, they set and rise; 
** Lest total Darkness should by night regain 6S5 

" Her old possession, and extinguisn life 
** In Nature and all things; which these soft fires 
** Not only enlighten, but, with kindly heat 
" Of various influence, foment and warm, 

** Temper or nourish; or in part shed down 670 

** Their stellar virtue on all kinds that grow 
" On earth, made hereby apter to receive 
" Perfection from the sun*8 more potent ray. 
"These then, though unbeheld in deep of night, 
'* Shine not in vain; nor think, thougn men were none, 675 

"That Heaven would want spectators, Crod want praise: 
" MiUions of spiritual creatures walk the earth 
** Unseen, both when we wake, and when we sleep: 
** All th^^ with ceaseless praise, his worl^ behold 
** Both day and night. How often from the steep GSO 

'* Of echoing hill or thicket have we heard 
'* Celestial voices, to the midnight air 
'* (Sole, or responsive each to other^s note,) 
'* Singing their great Creator ! Oft in bands 
** While they keep watch, or nightly rounding walk, GS5 

** With heavenly touch of instrumental sounds, 
'* In full harmonic number joined, tlieir songs 
'* Divide the night, and lift our thoughts to Heaven." 

Thus talking, hand in hand alone they passed 
On to their bUssful bower: it was a place CdO 

Chosen by the sovereign Planter, when he framed 
All things to Man's delightful use: the roof. 
Of thickest covert, was inwoven shade, 
Laurel and myrtle, and what higher grew 

Of firm and fragrant leaf: on either side C95 

Acanthus, and each odorous bushy shrub, 
Fenced up the verdant wall: each beauteous flower, 
Iris all hues, roses, and jessamine, 
iteared high their flourished heads between, and wrou^^ht 
Mosaic: under foot the violet^ 700 

Crocus, and hyacinth, with rich inlay 
Broidered the ground, more coloured, than with stone 
Of costliest emblem: other creature here. 
Bird, beast, insect, or worm, durst enter none; 
Such was their awe of man. In shadier bower, 705 

More sacred and sequestered, though but feigned, 
Pan or Sylvanus never slept; nor Isymph 
Nor Faunus haunted. Here, in close recess, 
With flowers, garlands, and sweet-smelling herbs, 
EspousW Eve decked first her nuptial bed; 710 


PAIIADISE LOST. 405 

And heavenly quires the hymenean sung, 

What day the genial angel to our sire 

Brought her, in naked beauty more adorned. 

More lovely, than Pandora, 'whom the gods 

Endowed with all their gifts;— and, O too like 715 

In sad event,— when, to the unwiser son 

Of Japhet brought b^ Hermes, she ensnared 

Mankmd with her fair looks, to be avenged 

On him who had stole Jove's authentic tire. 

Thus, at their shadv lodge arrived, both stood, 720 

Both turned, and una.er open sky adored 
The God that made both sky, air, earth, and Heaven, 
Which they beheld, the moon's resplendent globe, 
And starry pole: *'Thou also madest the night, 
*' Maker Omnipotent, and thou the day, 725 

** Which we, in our appointed work employed, 
** Have finished, happy in our mutual help 
** And mutual love,— the crown of all our bliss 
** Ordained by thee,— and this deUcious place, 
*' For us too large, where thv abundance wants 730 

** Partakers, and uncropt faUs to the ground. 
** But thou nast promised from us two a race 
" To till the earth, who shall with us extol 
** Thy goodness inilnite, both when we wake, 
" And when we seek, as now, thy gift of sleep." 735 


As narrated in Book IT., Satan sets out in search of the newly created irorld 
called Earth, determined to effect tlie ruin of our first parents, and thus re- 
venge himself on God for casting him and his compeers out of heaven. 

SQMMARY. 

1—204. Satan, now in prospect of Eden, and nigh the place where ho must 
now attempt the bold entei'prise which he undertook alone against God and 
man, falls into many doubts with liimself, and many passions,— fear, envy, 
and despair: but at length confirms himself in evil, journeys on to Paradise, 
whose outward prospect and situation is described; overleaps the bounds; sits 
in the shape of a cormorant on the Tree of life, as the highest in the garden, 
to look about him. 

205—538. The garden described ; Satan's first sight of Adam and Eve ; his 
wonder at theb* excellent form and happy state, but with resolution to work 
their fall ; overhears their discourse ; thence gathers that the Tree of Knowl- 
9dge was forbidden them to eat of, under penalty of death; and thereon in* 
tends to found his temptation, by seducing them to transgress; then leaves them 
awhile to know further of thehr state by some other means. 

539—597. Meanwhile, Uriel, descending on a sunbeam, warns Gabriel, who 
had in charge the gate of Paradise, that some evil sphrit had escaped the deep, 
and passed at noon by his sphere in the shape of a good angel down to Paradise, 
discovered afterwards by his furious gestures on the mount. Gabriel promises 
to And him ere morning. 

598—735. Night coming on, Adam and Eve discourse of going to their rest ; 
their bower described : their evening worship. 


PREFIXES. 


£t?6LTSH OR Saxon. 


A, on or in, as abed, othore. 

Be, cUxna or before^ as bespatter. 

En, em or im, in or on, also to make, as 

encircle, embark, imbibe, enfeeble. 
Fore, Woref foretell, 
Bf is, error, mimieed. 
Out, beyond or superioritv, outtvoL 


Over, etnin&ftee or asmm, overtop, owr- 
tbrow. 

Tin, not; before a rerb, to vntfo, un- 
pleasant, untie. 

Up, motion upwards, as tg^right. 

With, ^om or againtt, withhold toith- 
stand. 


Latin. 


A, ab, abs, from or away, as avert, 
abhor, abstain. 

Ad, with its different forms, a, ae, af , 
ag, al, an, ap, ar, as, at, to, as adhere, 
ascend, aecept, aftect, aggravate, 
anot, announce, appear, arrest, aS' 
sent, attend. 

Am, round about, ambient. 

Ante, b^ore, antecedent. 

Circum, with its form circa, round 
about, Circumference, ciVcuit^ 

Cis, on thU side, cisalpine. 

Con, with its various forms, co, co^, 
col, com, cor, together, as convene, 
eo-qperate, connate, eoOect, compose, 
oorrectb 

Contra, which has sometimes the form 
counter, against, contradict, counter- 
act. 

De, doton, as deject. 
f Dis, with its forms, di, dif, 'asunder, as 
diesever, divert, d?yTuse. 

B» ex, with its forms, ec, ef, ota of, 
from, as eject, expel, eccentric, ^use. 

Sztra, beyond, e2Btravagant. 

In, with its forms, ig, il, im, ir, in, into, 
upon, as inter, i^ore, illumine, im- 
pend, irrigate; before adjectives it 


means not, as inactive, ij^norant. 

Inter, between, intercept. 

Intro, within, in^oduoe. 

Juxta, dose to, /ucfopositfon. 

Ob, with its various forms, oc, of, op, 
in fhA way of, against, obstacle, 
occur, o/fer, oppose. 

Per or pei through, thorouglUy, pertedt, 
pellncid. 

Post, after, postscript. 

Pre, before, precede. 

Preter, beyond, pretematuraL 

Pro, forth, for, forward, provoke, pro- 
noun, procccU. 

Be, bw^ or again, raoeda, r«peat. 

JEletro, backwards, retrospect. 

Se, aside or apart, secede. 

Sine, with its forms, aim and sin, lo^- 
out, sinecure, simple, sincere. 

Sub. with its forms, sue. suf, sag, sup, 
sus, under or afier, as subject, suc- 
ceed, sVfuse, suggest, suppose, sus- 
tain. 

Subter, under, as subterfuge. 

Super, or sur, over or above, superfine, 
su»'prise. 

Trans, across, beyond, transfer. 

Ultra, beyond, ultramarine. 


Greek. 


A, or an, vjithout, apathy, aiiarchy. 
AJinphi, both, ampAibions. 
Ana, through or up, anatomy. 
Anti, against, antichrist. 
Apo, /rom, apostasy. 
Cata, douTi, catarrh. 
Dla, tfirough, diometer. 
Endon, lottAin.endogenous. 
EpI, upon, epitaph. 


Exo. or ex, without, exotic 

Hyper, over and above, /i^srcritlcal 

Hypo, under, hypocrite, 

Meta, change, metamorphosis. 

Para, beside, near to, parallel, parody. 

Peri, round, periphrasis. 

Syn, with its forms, sy, eyi, sym, to- 
gether, sj^tax. Intern, syOogisni, 
sympathy. 
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AFFIXES. 


L DenoUngthfloa^ <« c^^ ^ athiug. 

An, as guardiafk 

Ant, as assistant. 

Ar, as liar. 

Aid, as dnxnktinZ. 

Axy, as secretary. 

Eer, as muleteer. 

JBnf^ as student. 

Er, as maker. 

1st, as atheist. 

Ive, as representative. 

Or, as factor. 

Star, as pnneter. 

IL The person aetsd upon, 
Ee, as trustee. 
Ite, as f avoun'^ 
lye^ as captive; 

m. Beitiff or ttaU of hdnff. 
Age, asparentofl'eL 
Anoe, as ignoranee; or 
Ancy, as occupancy. 
Enoe, as consistenee; or 
Ency, as tendency. 
Hood, as childAoo(2. 
Ism. as bero/em. 
Ment, as treatment. 
Hony, as sanctimony. 
I7ess, as Idndneee. 
By, as slavery. 
Sbip, as bardeftCp* 
Sion, as ezteneion. 
Tli,asheal^ 
Tion, as motion. 
Tode, as soUfudei 
Ty, as poverfy. 
XJre, as tenurei 
T,asyil]aay. 

Cle, as particle. 
Kin, as lambX^n. 


Let, as 8ti*eamZ0f . 
ling, as dxLGklififf, 
Ock, as hilloel^ 

v. 0fmhdm§hi9to» 
Al, as criminal. 
An/as sylvan. 
Ar, as globular. 
Ary. as stationaty* 
En, as goldefi. 
Ic, as angeli'e. 
lie, as infantas. 
Ine, as man'nei 
Ish, as self I'eA. 
Oiy, as olfactory. 

Ate, as passionotei 
Ful, as joy>^. 
Ose, as jocoee. 
Ous, as nervoKf . 
Some, as playeome. 
Y, as healthy. 

Ish, as child^^ 
Like, as yrw^like. 
Ly, as friend/y. 

Tin. That may U, 
Able, as porta&Ze. 
Ible, as possifr/e. 

IX WithouJt. 
Less, as worth^eee. 

X TomfiU. 
Ate, as regulotei. 

En, as harden. 
Fy, as vimify, 
Ish, as fint'eA. 
Ise, as coloniML 
Ize, equali'sei 

XL Juritdtett&tk 
Dom, as king(fom>. 
Sic, as bishoprJo. 


SAZOH SOOTS WITH DEBIVATIVES. 


Ac, an oak; oeom. 

Beatan, to beat: batter, beetle, 

Bellan. to bellow: baiol, 

Beorgan, to protect; burgh^ honmgh. 

Betan, to improve; better. 

Bidan, to wait; hid$, oM/e, 


Biddan, to pray: bead, beadtOt 

Bindan, to bind: bindt bond. 

Bitan, to bite; bitter. 

Blac, pale: bleaeh. 

Blawan. to blow; blati, blueter. 

Blowan, to blow as a flower; bho'.ik 
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Boe, a book: book, besch, 

Bo^, lUture; bidif, 

Bnd,liiMd; hroad. 

Braotn, to tanak; breach, brake. 

SradaHf to noDZish; hncuL 

linduk, to weavo: braid. 

BiytHi, to break: britOe. 

Ban,tocaltiTate: boor. 

BosMi* to be&d; bouf^ elbow. 

Burne, a stream; bourn. 

Bymaa, to burn; bumith, brimstone. 

Ceaplan^tobay; ehsapt^iapmttn. 

Oeoil, a couDtryman; diurl, eariin. ' 

CSofim, to cleave; eifff, dooer. 

Cnafa, a boy; knave. 

Cnawan, to know; ^knowledge. 

Cnyttan, to knit; knU. 

Cryo, a itaff ; erook. 

Cnnnan, to know; ken. 

Cwothan, to ipeak; guoM. 

Cvysan, to emah: ^immA, squeeze, 

Cyn* Un: kindred. 

Daeg, a day; datm, doUty. 

Deman, to Judge; deem, 

Deore, predona; dear^ darling. 

Dngan, to draw; drag, drudge. 

Drj^tan, to dry; drought, drug. 

Drypan, to drip: drop, droop. 

Don, a bill; doton^, Dundee. 

Dum, a passage; door, Otrotigk. 

Dwoorb, bent; dwarf. 

Dwinan, to fode; dwindle, dwivte. 

Dyppan, to dip; dip, dive. 

IMam to i^tongh; ear tarih. 

Vsest, firm; /«(, fatlbtn. 

Vliian, to go: ftare^ford. 

Vedan, to fendi food, father. 

Feob, Tslne, cattle: fee. 

nan, to hate; jlend, foe, feud. 

neoD, to flee: fig,fMittr. 

Flowan, to flow; fUMt, flood, fleet. 

Fot, tbe foot: /see, /aMsr. 

neco, to loye, to free; fri^iid, free* 

tfOflk 

Falian, to comipt: fMU,fiUh. 
Oabban, to scoff : i(be, gabble. 
Gangan, to go: gang, gongwag. 
Heap, wide: ge^, gape. 
Geaid, enolosare: yard, garden. 
Qeam, anzloiu; yearn, oameet. 
Q<id, good; God, go/pel. 
Orafaa. to dig; grave, grove. 
Habban, to have; bekave, hap. 
Haelan. to heal; healtk, hofy. 


Healdan, to hold; behold, hilt. 
Hefan, to lift: heave, heaven, 
Hyian, to hear; hire, rdMtrtal 
Hand, a dog: hound. 
Lndan, to lead: loddsr, loadttonc 
iMie, frail; tean. 
UA, late: latt, laty. 
Lecgan, to lay; law, lager. 
Leod, a oonntryman: Uid. 
l£agan,to be able; mag, main. 
Mearo, a mark; remark, marehee. 
Mengan, to mix; mingle monorel 
Mona» the moon; month Monday. 
Kesh, nigh; near, neighbour. 
Oga, dread: ufirfy. 
Fycan, to pick; picket,peck. 
Banc, prond: ronl;, rmMe. 
Beafian, to rob; bereave, rover. 
Blc6. power; rtcA, enrioh. 
Ridan, to ride: road, roadstead. 
Ripan, to reap: reaper, WjMtt. 
Sceadan, to shade; thadow, ehed. 
Soeapan, to form; ^ape,shop. 
Sceotan, to shoot: ^ot,9hut, shed. 
Bceran, to cut; shear, sear, thire. 
Sciidan, to clothe; shroud. 
Scoftoj to thmst; scuffle, ehoveL 
Seoc, sick; sigh. 
Sean, to see; sight,' seer. 
Settan, to set: settle, seat, sad. 
Slagan or slean, to kill; sUtr, slg. 
Slawan, to be slow; sUno, slcth. 
Spell, history, message: speU,goitpil. 
SjUnnan, to spin; spider, epindle. 
Snican, to creep; snake, sneak. 
Spor, a heel ; spur, spurn. 
Steorfan. to die: starve. 
Stepan, to raise ; steep, step. 
Sklgan, to ascend; steige, stairs. 
Styran, to steer; stem, starboard. 
Swam,amashroom; swamp. 
Swifao, to torn lonnd; swivel, swift. 
TellaQ,totelI:eai0,toM. 
Thincan, to seem; methinks. 
Treow, true; betroth, truth. 
Twa, two; twain, twin, bUwimt. 
Wanian, to fail; toan«, wan, warU, 
Weaid, goard; word, warden. 
Wed, a pledge; wed, wedioek. 
Wefiin, to weave; weft, ineft, wife, 
Weg, a way; wain, waggon* 
Wenden, to go; wend, went, wander. 
Wood, clothing; weed, widaufs-weedt. 
Weor, bad (oonp. wyrse); toorfo. 
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Weorth, woi*th; toorthjff worship. 
Wind, the wind; winnow, irinter. 
Witan or wissan, to know; toit, wise, 
wizard. 


Wringan, to wring; wring, wrangia, 
Writhan, to bind; writhe, wreath, 
Wnnian, to dwell: wont, 
Wyrt, root; mugwort, liverwort. 


LATIN SOOTS WITH ENGLISH DBBIVATIVES. 


Acer, sharp: aerid, . 

Acidua, sour; Mid, 

Aciio, I sharpen; acute. 

Aedes, a house; edifice, ediiy, 

Aequns, equal: equality. 

Aether, the slcy; e^ereaL 

Aevum, an age; ooeoaL 

Ager, a field; o^'culture. 

Agger, a heap; exaggertkte. 

Ago, actum, I do; Oijfent, agitate, 

Al&cer, cheerful; alaeriiy. 

Alienus, other's; alien. 

Alo, I nonrish; tUimdut. 

Alter, another: aUemate. 

AltUB, high; exojf, oMtude. 

Amo, I love; amiahle« amicable, 

Amplus, large; ampliiy. 

Ango, I Tex; anger, anxiety. 

AngiUus, a comer: an^u^ar, angle. 

AnYmus, mind; animate, aniinosity. 

Annus, a year; annals, onniial. 

Aullquus, ancient; antic, antiquity. 

Aperio, apertum, I open; aperture. 

Apto, I fit; adoptetion. 

Aqua, water; o^rttatic. 

Arbiter, a Judge; arbUttay. 

Arbor, a tree; arbour, arfrofuceous. 

Arceo, I drive away: coercion. 

Arma, arms: army, armour, 

Aro, I plough; arable. 

Ars, art; artful, artiH. 

Artus, the Joints; artfculate. 

Asptr, rough; exoeperate. 

Audio, auditum, I hear; audience. 

Augeo, auctum, I increase; aupment, 

aiUhoT' 
Auris, the ear; auriae. 
Auspex, a soothsayer; auspicious. 
Avarus, greedy; avarice. 
Avis, a bird; aviary, 
fiarba, a beard; 6ar&er. 
Be&tus, blessed: freotttude. 
BeUum, war; refrej. 
Bellus, beautiful; embellish. 


Bene, well; benediction. 

Bibo, I drink; imbibe. 

Bills, bile: an^tYtou^. 

Bini, two by two: combine. 

Bis, twice: 6t'ped. 

Brevis, short; brevity. 

Cado, casum, I fall; ca«teal, accident. 

CsBdo, csBsum, I cut; decide, suicide, 
homicide. 

Calor, heat: coZoric. 

Calx, calcis, lime: co/careous. 

Candeo (censum, in comp.), I shine: 
candle, incente. 

Ganis, a dogi canine. 

Cano, I sing: canficles. 

Capillus, hair; capillary. 

Gapio (ceptum, in comp.), I take; capor 
ble, except. 

Caput, capitis, the head; capital, pre- 
cipitote. 

Carbo, a coal: airbon. 

Caxeer, a prison: incarcerate. 

Caro, camis, flesh; cama2. carnivorous. 

CartUago, a gristle: eartilaginouB. 

Cams, dear; caress. 

Cavus, hollow: concave. 

Cedo, oessnm, I go or yield; antecedent, 
recede, 

Celer, swift: ceZeiity. 

Cella, a oeUar; ceU, 

Centram, the middle; centre. 

Centum, a hundred; century. 

Oemo, cretum, I perceive: discern, dis- 
creet. 

Certus, certain; cerUiy, 

Charta, paper: ckaat, charter. 

Chorda, a string: chord. 

Cinctus, girt about; preci'ncfs. 

Cito, I summon; cite, citation. 

Civis, a citizen: civil, civilize. 

CUmo, I cry out; prod/aim, damo^ir. 

Clams, clear: declare, clarity. 

Claudo, clausum, I shut: clause, (xdude, 

Clemens, merciful: c^cTnency. 
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Cllno, I bend: reelinB, 

Clivua, a slope -, declivity. 

Goelom, heaven; ce/estiaL 

Ck>lo, cnUom, I cultivate; coionp, eul- 
Uvate. 

Comes, a companion; concomitant. 

Oonyexus, crooked; convex, 

Copia, plenty: eopioxa. 

Coqao, coctom, I boil: decoction. 

Cot, ihe heart: oonMrd, eon. 

Coma, a horn; unicorn, comet. 

Corona, a crown: coroUa. 

Corpus, the body; incorporate, eorp99. 

Cras, to-morrow: proormtinate. 

Credo, I trust; credit, credulous. 

Cresco, I grow: increote, crefoen^. 

Crimen, a charge: crfm^naL 

Crux, a cross; erueity, 

Cubo (cumbo, comp.). I He: cub, fn- 
cum&ent, aceubation, 

thilina, a kitchen: mUinary. 

Culpa, a fisult; culpable, excuZjuUs. 

CnmlUas, a heap; accumulate. 

Cura, care: sinecure, cure, 

Curro. cursum, I run; Incur, excursion. 

Curtus, short: eurtoil. 

Curms, crooked; cunn. 

Cutis, the skin: cuticle. 

Damno, I condemn; damnable, con- 
demn. 

Decor, decQris, grace, beauty; deeonmB, 
deeonte. 

Dens, dentis, a tooth; dcndst, indent 

Densus, thick; denee, condente, 

Deus, a god: i>«ity, deify. 

Dexter, right-handed: dexterity, dexUft- 

0U& 

Dico. dictum. I say: dt'cfate, predi^ 
Dies, day; dml, diary, diurnal, 
Dignus, worthy; dignity. 
Divide, divisum, I divide; dedte. 
Do, datum, I give; addition, date> 
Doceo. doctum, I teach; docile, doctor. 
Doleo, I grieve; coudote. 
Dolor, grief; doZorous. 
Domlnus, a master; domineec 
Domus, a house; domestia 
Duco. ductum, I lead; induce, aque- 
duct 
Duo, two; duel, duet 
Duros, hard; durable. 
Edo, I eat: edible. 
Ego, I: egotist 

Bmo. emptum, I buy; x«deem, oumpt- 
ion. 


Em&Iufl, a rival; emuZation. 
£o, itum, I go; eireuit, exit. 
Srro, I wander: err, aberration. 
Exter, outward: ea^temaL 
Facllis, easy; /aci2itate, difficulty. 
Eacio, factum, I make; faciUti^, factor, 
Fallo, I deceive: in/oKlble. 
Fames, hunger: famine. 
Fanum, a temple; pro/ane. 
Fail fatus,toBpMk:.Axte,jUifo. 
Felix, fellds, happy; fdicity, 
Femlna, a woman: /emiaiofli 
Fero, latum, I carry: /ervy, wnfer. 
Ferveo, I boil; fervIA, eff&rwttcc 
Fido, I trust: ouoftde, MetUy. 
FiUus. son:>t2ial, af/lkate. 
Filum, a thread: jltement. 
Fingo, Actum, I feign; fiction. 
Finis, an end; Jlnal, fin/Ate, 
Firmus, strong; eoi^jirm. 
Fiscus. a bag or purse; Jlecal, eonjlMate. 
Flagro, I burn; oonjCo^ratiOB. 
Flatus, a puff of wind: injlodon, fkO^ 

lent 
Flecto, flexum, I bend: r^^lacf, fiexibU. 
fllgo, flictum, I beat; ccnfiict 
tloi, floris, a Hower; >forlst,){oral. 
Fluo, floxum, I flow; fiucnt, /tucfuaen 
Fodio, fossum, I dig; foseil, 
Foecundus, fruitful; fecund, 
Foedus, a treaty; con/MerateL 
Folium, a leaf; foliage, 
Follis, a bag: follielc. 
Foro, I bore; yeiforAte, 
Fortis, strong: fwt.fwUfy, 
Frango, fractum, I break, fragHiSt fin^- 

Frater, a brother; fraUmtSL 
Frico, I rub; friction, 
Frigeo, I am cold: friffiiSL 
Frons, the forehead; front, ^Sfnmt 
Fruor, I enjoy; fru\t\xm,fru^ifg. 
Frustra, in vahi; /ruetrate. 
Fagio, I flee; refuge, 
Fulgeo, I shine; tefulgein%. 
FumuB, smoke: per^me. Atmigatei 
Fundo, I pour out; n^/Ytnd. 
Fundus, the bottom; /undkimeutol. 
Fongor, functus. I perfcnrm; func&cm, 
Gelu, frost; coni^eai 
Gens, gentis, a nation: gen^\9. 
Genus, generis, a kind: degenerate. 
Germen, germtnis, a bud; tfvrminatcb 
Gero, gestusn, I carry; gestwt^. 
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Gigas, glgantis, agia&t; gigtm^e, 

Olgno, genltmn, I boget; iptogenj, 

Olaas, an aoorn; gland, 

Olomiis, glom^ris, aclew; eongUmverate, 

Olaten, glae; glvliMmsL 

Oradior, gressus, I go; retrofratfe, ag- 
gresAoxL 

Orandis, great; aggrandize. 

Gratia, favoar: (Talaitous, groi^, 

Oravis, heavy; ^rraelty. 

Grex, gregia, a flock; gregwAoviA, 

Gnla, the throat; gullet, guUy, 

Gusto, i taste; ditgusti 

Habeo, habitam, 1 have; \skabit, ht^it 

Haereo, I stick; ad/k«re. 

Haeres, haeredis, an hehr; A^«tttary. 

Halo, I breathe; ezAofe. 

Hanrio, haostnm, I draw; eihaiui. 

Herba, an herb; herbage. 

Hll&rls, cheerful; ezAitorate. 

Homo, a man; Attman, humamtty. 

Hora, an hour; horary. 

Hortor, I exhort; exhort. 

Hospes, hospltis, a gaest: hogpitnhle, 

Hostis, an enemy: liostile. 

Homldns, moist; humid. 

Humns, the ground; post/mmoaa. 

Idem, the same; identity. 

Ignis, flro; H^rneous. 

Imago, an image; image. 

Imperium, power: ttnperiaL 

Index, indlcis, a disooTerer; indieate. 

Iners, slothful; inert. 

Infra, below; infernal, 

Ingeniuro,naturaIdi8positimi ;f n^^nf ous. 

Ihitium, a beginning: inUiaXe. 

Insttla, an island; penuuitto, insular. 

Intos, intra, within: internal. 

Ira, anger; ire, irritable. 

Iter, iUnSris, a journey; itinerate. 

Jaceo, I lie; adjacent. 

Jaclo (Jectum in oomp.), I throw; ab- 
ject, inject. 

Janua, a gate; janitor, January, 

Jnbllum, a shout of joy; Jubilee. 

Judex, judlcis, a judge; JuduAtl, 

Jugum, a yoke; eonjugid. 

Jungo, junctum, I join; Juncture, ad- 
junct, 

Juro, I swear; eonjure. 

Jua, juris, right, Iaw;iur£9diet!on,/u9- 
tice. 

JuvBnis, a yoath; Juvenfle. 

Juro, jntnm, i help; adjutant. 


labor, lapsus, I fall; lapge, relapte, 

Lac, lactis, milk; laeteaL 

Laoer, torn; toeerate. 

Laedo (lisum in comp.), I hurt; eoUieion, 

lambo, I lick; tom&ent. 

Lamina, a thin plate; laminated. 

Lapis, lapldis, a stone; ditopicfate. 

Latus, wide; idkUe. 

Latus, lat&ris, a side; latera,]. 

Laus, laudis, praise; Amenable. 

Lavo, I wash: lave, 

Laxus, loose; relao;. 

I<ego, legatum, I send: delegate, legacy. 

Lego, I gather; allege, 

Lenis, gentle; lenity, 

Lentus, slow; re2en& 

Levo, I lift up: «;«vate, leeer, levity. 

Lex, legis, a law; Ugielate, legtA. 

liber, a book: i»6rary, libeH. 

Liber, free; Uheiij,libere\. 

Libra, a balance; equiii&rium. 

licet, it is lawful; Vdieit, 

Lignum, wood; ft^eous. 

Ligo, I bind; Ugament. 

Limen, the threshold; eUminate, 

Liuea, a line: 2/neament. 

Linquo, 1 leave; roJmguish. 

Liqueo, I melt; liquid. 

Lis, litis, strife; litigate, 

LitSra, a letter; lUersA, 

Locus, a place; locality, loeaL 

Longus, long; fon^tude. 

Loquor, locutus, I speak: loquacity, 

elocution. 
Lucrum, gain: lucrative, htera, 
Luctor, I struggle: reluctant. 
Ludo, lusum, 1 play; ludicrova, iUtMion. 
Lumen, lumlals, light; Zufm'nary. 
Luna, the moon: Zvnatio, sublunary. 
Luo, I wash ; dilute, al/uviaL 
Lustro, I purify: lustre, fUuttraU, 
Lux, lucls, light: iiicid. 
Macer, lean; emaciate. 
Mac&la, a spot: immacu?ate. 
Magnus, great; magnify. 
Major, greater; majority. 
Malus, bad: moilcvolent. 
Malleus, a hammer: mallet, maUetHAe. 
Mamma, a breast; mammalia. 
Mando, I bid: command, mandate. 
Mando, I chew; mandible, mon^M*. 
Maneo, I stay; pennanent. 
Muio, I flow; emanate. 
Mantn, a hand; mamu^ 
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Mare, the sea; marine, tnantime. 

Mars, martis, the god of war: martial. 

Mater, matiis, a mother; maternal, 
matrimonp. 

Matums, ripe; moOurity. 

MediQB, middle; m«dftator, medium. 

Melior, better: am«2torate. 

Memor, mindful; memorable. 

Mens, mentis, the mind; menlAi 

Merge, mersum, I plunge; emerge, im- 
mersion. 

Mereor, meritus, I deserve; merito- 
rious. 

Merx, mercis, merchandise; commerce. 

Metier, mensns, I measure: mete, 

Mico, I shine; etnication. 

Migro» I remove; mi^jrrate. 

Miles, mintis, a soldier; milUsiXit. 

Mille, a thousand; irnVtennium. 

MJnister,'a servant; administer. 

Minor, less; minor, minority. 

Minuo, I lessen: diminution, difm'Mlsh. 

Miror, I gaze; mirror, admire. 

Miser, ivretched: miserable 

Mitis, mild: mitigate. 

Mitto, I send; rerni^ 

Modus, a measure; moefe, modity. 

Mola, a millstone; emo^umenk 

Moles, a mass: m>o2est. 

Molli;^ soft; molUty. 

Moneo, I warn; admonish. 

Monstro, I point out; demonstrate. 

Mors, mortis, death; morteL 

Mob, moris, a manner: moraL 

Moveo, motum, I move; remote. 

Mucus, slimy matter; muoilaginous. 

Multus, many: multiply. 

Munio, I fortify: munition. 

Munus, munSris, a gift; remunerate. 

Mums, a wall; muroi, immure. 

Muscolus, a tendon: mu»ele. 

Muto, I change: muteble. 

Kasus, the nose; na«al. 

Ifasoor, natus, I am born; nasceiU, 
natcU. 

Kavis, a ship; na&al, naoigate. 

Kecto, X tie; connect. 

Kego, I deny: n^ative. 

Kegotium, a thing: negotiate. 

Ifervns. a sinew; enervate. 

Keuter, neither; neutral 

Kiger, black;' negro, 

nihil, nothing: anni/iifate. 

Noceo. I hurt; innocent, nojcious. 


Nomen, nomlnis, a name; denomittate. 

Norma, a rule; enoiinous. 

Nosco, notum, I linow: tiote, recoffnite» 

Kovus, iiew: nooel, renovate. 

Nox. noctis. night; noctumaL 

Kubo, I marry; connufrial. 

Nudus, naked; denude. 

NuUus, none; annul. 

NumSrus, a number: numeral 

Nuntio, I tell; announce. 

Nutrio, I nourish; nutriment. 

Obllquus, aslant: obUquity. 

Oblivio, forgetfulness: oblimon. 

Octo, e^ht; octagon, octave. 

OciLIus, the eye; oculist. 

Odium, hatred: odious. 

Odor, smdl; odoriferous. 

Oleo, I smell; redolent. 

Omnis, all; omnipotent. 

Onus, a burden: onerous, exonerate. 

Opftcus, dark; opacity, opaque. 

Opto. I wish; adopt, option. 

Opus, a work; e»peration. 

Orbis, a circle; orbit, 

Ordo, order; orelain. 

Orior, Irlse; oriental. 

Omo. I adorn: ornament. 

Oro, I beg; oral, orator. 

Os, a bone; ossify. 

Oscillo, I move backwards and for* 

wards; oscillate. 
Ovum, an egg; o«aI. 
Vaskdo, I spread; expand. 
Far, equal; parity. 
Fareo, 1 appear; apparent* 
Fario, I produce; parent. 
Faro, I prepare; repair. 
Fasco, postum, I feed; poster. 
Fater, a father; paternal. 
Fatior, passus, I suflfer; paf tent. 
Fatria, native counti-y; patriot. 
Fauci, few; pa*ieitY. 
Fauper, poor; pauperism. 
Fax. pads, peace; pacific, pacify. 
Feotus, the breast: expectorate. 
Fecimia, money; pecuniary. 
Fellis, a skin; pellicle, peeL 
Fello, pulsum, I drive away; expel. 
Fendeo, pensum, I liang; depetul^ 
Fendo, pensum, I weigh or pay; com- 

pensate, expend. 
Fene, almost: peninsula. 
Fenetro, I pierce: penetrate, 
Ferior, peritus, I try: experiment 
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Pes, pedis, the foot: pedestal, 
Pete, I seek: petition. 
Pingo, pictum, I paint: depict, Picts. 
Flo, I atone for; expiate. 
Plscls, a fish: eaepiseate. 
Pistlllum, a pestle; pietil. 
Phis, pious; ptety. 
Placeo, I please; pUuM. 
Flaco, I appease: plaeable. 
Planus, plain; plan<he(mvex. 
PlaudOb I clap hands; applaud. 
Plebs, the common people: 2>2«&elan. 
Plenns, full: replenish. 
Pleo, pletum, I flU; eompleU, 
Plioo, I fold: complihte. 
PloTO, I wail: deplore. 
Plumbum, lead: plumber. 
Plumula, a little feather: plumule. 
Poena, punishment: penal. 
Pollen, fine flour: polleti, 
Polns, the pole; polar. 
Pono, 1 place; depoiM. 
Poptdus, the people: popular. 
Porto, I carry; export, portable. 
Potens, powerful; potent&ie. 
Pneda. plunder; prectotory. 
Pravus. wicked; depradty. 
Precor, I pray; deprecate. 
Prehendo, I take; apprehend. 
Premo. pressum, I press; eompr^a. 
Pretium, a price; appreciate. 
Primus, first; primary. 
Privo, I take away: deprive. 
Probo, I prove: probably 
Probus, good: pro&ity. 
Propago, I cut down; propa^afe. 
Proprins, one's own; appropriate. 
Pndens, bashful; Impudent. 
Puer, a boy: puerile. 
Pugna. a fight: pugnacious. 
Pnlvis, dust: pulverize. 
Punctum, a point; punctuation. 
Pnngo, I prick: pun^rent. 
Pupula, the apple of the eye; p}rpt7. 
Puto, I lop, I think; amputete. 
Putris, rotten; putrefaction. 
Qnaero, I ask; ^uery. 
Qnatuor, fonr: quadruped. 
Queror, I complain: querulous. 
Quinque, five: quinquennial. 
Sadius. a ray; rocliate. 
Badix, a root; radiosA. 
Bado, rasum, I scrape; erase. 
Bamiu, a branch; ramify. 


Eapio, raptum, I seize: rapacious,rap' 

ine. 
Bams, scarce: rarity, rarefy. 
Batio, reason: rationaX. 
Becens, new; recent. 
Bectus, straight: rectilineal. 
Bego, I rule; re^pal, reefer. 
Bes, a thing: reality. 
Bete, a net: retina. 
Bideo, I laugh at: deride. 
Bigeo, I am sti£f ; rt^*<t. 
Bigo, I water: irrt^ate. 
Bobur, oak. strength: corrobomte. 
Bodo, I gnaw; corrode. 
Beta, a wheel; rotation. 
Bnmen, the throat: ruminate. 
Bumpo, ruptum, I break; eruption. 
Bus, the counti7; ru«tic, rural. 
Saoer, sacred; ea«rtflC6. 
Sagax, wise; sage, 
Sal, salt: M^ine, salary. 
Salio, I leap: salient, salmon. 
Saliva, spittle: salivary. 
Salvos, safe: solvation. 
Sanctns, holy; sanctify. 
Sanguis, blood; «an^inary. 
Sanus, sound: sane, insanity. 
Sapio, I taste: «apid, imtpid. 
Satis, enough: satisty. 
Satur, full; saturate. 
Scala, a ladder; scale. 
Scando, 1 climb; scan, tiscenct. 
Scindo, I cut; rescind, 
Sdo, I know; «ctence. 
Soribo, I write; inscribe. 
Scrutor, I search diligently: Mrutiny. 
Sculpo, I carve; sculpture. 
Seco, sectum, I cut; dissect. 
Secundus, second; secondary. 
Sedeo, I sit; sedenissy. 
Semen, seed; semiiiAxy, dUtfeniinate. 
Semi, half: «emtcircle. 
Senez, old; senior. 
Sentio, I feel; eentient. 
Sepio, septum, I enclose; transept, 
Sepultus, buried; ^epu^chre. 
Sequor, I follow; subee^uent. 
Servo, I keep; preserve. 
Sidns, a star; sidereiX. 
Signum, a sign; sigtial. 
Silez, flint; silicious. 
8ttVB» a wood: nYoan, savage. 
Simllis, like; simOBS. 
Simul. at the same time; jiwiuZtaneoiis. 
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fflmlUo, I feign; diwftnttZsttoQ. 

BiBto. I stop; osnH, de«£«C 

Socius, a companion; ««e^d. 

Sol, thb sun: solar, panwoL 

Solor, I comfort; con«0fo. 

Bolus, alone: «ofe, ioiitVLdB, 

Sol vo,solatam.I loose: diuo{«e,foftiti0&. 

Bono, I sound; sonctova. 

Bopor, a deep sleep; Mporifla 

Sorbeo, I suck in; alworfr. 

Bors, a lot; SBSort, 

Spargo, sparsum, I spread; atperts, 

Spatium, space; tpcuiovM, ezpotiatek 

Species, a form; ipeeifie. 

Specie, spectom, I look al: §p§t(e$, 
atpeet, 

Specnlum, a mirror; tpemlar. 

Spina, a thorn: spine, 

Spiro, I breatlie: compire, expAu 

Bpolium, plunder: spoil, irpo&'aaoa. 

Spondeo, I promise: re^rpondL 

Sponpcia, a sponge: sponge. 

Sponte, of one's own accord: lyontene- 
ous. 

Statuo, I set up: ftaftee, coiiffftiiefl. 

Stella, a star: con«te22ation. 

Sterols, barren: tterUb, sUrifLiy. 

Stemo, I throw down; eonsttmaUon. 

Stigma, a mark or brand; s^gmoLiMe^ 

Stillo, I drop; du^f. 

Btimttlus, a spur; «^tmtt2ate. 

Stinguo, stinetum, I put out: extin^ 
extinguish. 

StiptQa, a straw; ffijmlate. 

Stirps, the trunk of a tree; exfe'rpatie. 

Sto, I stand: stains^ stagnant. 

Strlngo, I bind: stringent, etrtet. 

Btruo, Btructom, I build; itruettu^, 
destroy. 

Stultus, foolish: stfUtitf^ 

Stylus, a pen: «<y2e. 

Suadeo, suasum, I adTise: disiuade, per- 
suasion. 

Suavls, sweet; suettiif, 

Sugo, Buctum, I suck; stsstton. 

Sulphur, brimstone: su^hurie, 

Summus, highest; summit 

Sumo, sumptum, I take; assume. 

Suigo, surrectum, I rise; buurgetkl, 
resurreetlon, 

Tacitus, silent; taeit, taeitum. 

Tango,tactum,I touch; ftm^nl,eoaea»t. 

Tardus, slow; retorel. 

Tego, tectum, I eorer; pnteet, integvL- 
ment. 

lenmo, I despise; contemn. 


Templum, a temple: eenUmpk^ 
Tempus, tempOris, time: temportL 
Tendo, tensum, tentum, I stret^: ^Ua- 

tend, extent, tnteiMe. 
T^neo, tentum, 1 hold: eontain. 
Tento, Itry; tentative. 
Tenuis, thin; tenuity, att€nufttfc 
Tepidus, warm: tepid. 
Terminus, a boundary; termuMtien. 
Tero, tritum, I rub: etmtrite^ 
Terra, the earth; terrestritU. 
Tertins, third: tertiwy. 
Testis, a witness; testify, atlwfL 
Texo, textum, I weave; teartum. 
Thorax, the breast; ftonwte. 
Tollo, I lift up: &tM, 
Torreo, I roast: torrid. 
Torqueo, tortum, I twirt; txteHL 
Totus, the whole; totsX. 
Tracto, I handle; troefaUe. 
Traho, tractum, I draw; ea^tKf. 
Tremo, I tremble; tevntulous. 
Tribuo, tributum, I give; ^ktrOnt^ 
Trudo, I thrust; infrnde. 
Tuber, a bump; ptot/aJbumsKt, 
Tubus, a tube; to5nleT. 
Tueor, I see; ftiltion, inftiftita 
Tumeo, I swell; ftfmour, tmmaU, 
Tunlea. a waistcbat; tunix^ 
Turba, a crowd; turbulmk 
Turgeo, I swell: turg\iL 
Turpis, base; tov^pitude, 
Dber, fertile: exuderauti 
TJltimus, last; ftfttmate. 
Umbra, a shadow; wmbr^Ha^ 
Unda, a wave: undulate. 
Unguo, unotum, X anoint; vn^Mfni 
Unus, one: uniform, unit* 
Urbs, a city: ur&an^. 
Uro, ustum, I bum; eombiMiien, 
Utnis, useful; utifity. 
Vacca, a cow: voeoinatleiL 
Vaoo, I am empty; voeatieM. ewwu ati ^ 

taeuvaxL 
Yado, I go; invade^ vmds, 
Vagor, I wander; wvranl 
Yaleo, I am strong; prewrfeni 
Vallum, rampart; interval 
Valvae, f oldmg-doon: vcUmi 
Vas, vessel: tMue. 
Vasto, I lay waste: devM^aUoo. 
Veho, I carry; wihUlLe, 
Velio, Tulsum, I puU; wiwukSk 
Velox, swift; veMLij, 
Vena, a blood-yessel; vein. 
i Venio, ventum, l come; odvtmL 
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Yenter, the beUy; ventrOoqnimn, 
Vet, the spriDg: wmaL 
Teigo^ I incline: diverge, 
Tertez, the top; vertical 
Terto, Teniim, I tarn: avert. 
Yens, true: ever, verity. 
Testis, ft garment; iiMWie. 
Tetos. old: veteran. 
Via, a way: deviate, ehoiavL 
Vibro, 1 shake: vihraU. 
Ticlntu, neighbonring: vf^nity. 
Video, Yisam, I see; vieible. 
Vigil, watchful; tiffilent 
Vinco, 1 conquers invfndble. 


Vindex, defender: vAtdteato. 
Virus, poison: virulent 
Viscus, bird-lime: viteicL 
Vita, life: vttaL 
Vivo, I live: survfMi 
Vooo, I call: revoi;e. 
Volo, I will: votontary. 
Volo, I fly: volatile. 
Volvo, volutum, 1 roll: evoivi. 
Voro. I devour: voracious. 
Voveo, Totum, I vow; vote. 
Vox, vocls, the voice: vocal 
Vulc&nus, the god of fire: vcleanei. 
Valgus, the rabble; vu^ar. 
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▲dies, pain; odk*. 
Acros, highest; ooropmoM. 
▲6r,theair;aA'fol. 
AgogoB, a iMder; demagogue* 
Akouo, I hear; oootwtics. 
AllSlon, each other; paralM. 
An£mos, the wind; anemone, 
Aner, andros, a man; monandrink 
Angello, I tell; evangelist 
Anthos. a flower: mKAology. 
AnthrOpoe, a man: philantAroi^y. 
Archo, I rule or begin: manareht hej^ 

tardij, arehUshop^ 
Arctos, a bear, the north; arofie. 
Aristos, best; aHMoeracy. 
Arithmos, number: arithmetto. 
ArOma» odour; arcmaHe, 
Asthma, breath; aethmaUe, 
Astron, a star; Offronomy. 
Athletes, a wrestler; atkUtie. 
Atmos, vapour: atmoephere, 
Autos, one's self: attfograph. 
Ballo, I throw; parable. 
Bapto, I dip: baptkm, 
Baros, weight; ftorometer. 
Basis, the bottom: ftoM. 
Biblos,Abook; Mble. 
Bios, life; biography. 
Bolbos, an onion; bvlbwa, 
Botan£,an herb: betanig, 
Oudyps, chaljpboe, sted; dmtybeim, 
Chaxis, love: eueftorisi 
Gheir, the hand; eurgecn. 
ChloroB, green: ehhride. 
Cho\6, bile; eholexle. 
Ghristos, anointed; OhrUt. 
Chronoe, time; oftronometer. 
Chrysos, gold; thryeoUe, 
Chylos, Juice; ehyU, 


Cbymoe, ]uioe; eAyvMb 
Cubos, a cube; ottMoi 
Daktylos, a finger; daetgK 
Deka. ten; cfeoalogue. 
Demos, the people; epldemio. 
Dendron, a tree; rhododmd/ion. 
DespQtes. a lord; deepoti», 
Dla, twice; dissyllable, 
Dotos, given; anecdote. 
Doza, opinion; orOiOdogs, 
Dromos, a race: tfremedary. 
Drys, an oak; dntid, dri^ad. 
Dyu&mis, power: dyrMm\sM. 
Ecleipo, I fail; cebptic, eefipse. 
EidoB, a form; idol, eyeloid. 
Eiron, a dissembler; irony. 
Ekklesia, the chureh; eeeleeiattie* 
Elauno, I drive: elaetie, 
Embryon, a bud: embryo, 
Entoma» insects: entomology. 
£pit5m6, an abridgment: epHomSm, 
Epos, a word; qvie, orthO0i»y. 
Eremos, a desert; hermiU, 
Ergon, work; ensr^tla 
Ethos, a custom; eCftics. 
Eu, well: eulogy. 
Oala, milk; galaxj. 
Games, a marriage; bigamy. 
Gaster, the belly; ^Mfria 
G6, the earth; geography. 
Oennao, I produce; otry^sn. 
Glossa, glotta, the tongue; gieemty, 
Glypho, I carve: hlero^2$p/iica. 
Gonia, a comer, an angle: polyirofi. 
Gramma, a letter; ^ammar, teleifram. 
Grapho, I write; auto^apA. 
Gymnos, naked; gymnastiee. 
Gynd, a woman; mono^rynia. 
Haimis, blood: emerode. 
Hedra, a seat: cathedral. 
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ilelios, the san; vj^lion. 
Hemfira. a day; epAemeraL 
Hemlsys, half; A^mtsphera. 
Hepta, aeven; fieptagou. 
HetCros, different: heterodox. 
Hex, six; hexagoa. 
fiidros, h(dy: kienaehy. 
Hippos, a hone: /ujipopotainns. 
"Hodos, a way; exodus. 
Holos, the whole; eatkoUe. 
Homos, similar; homologous. 
Hydor, water; hydrostatics. 
Ichnos, a footstep: ichnography. 
IsoB, equal; isoeedes. 
Kakos, had; eoeophony. 
Kalos, handsome; tofeidosoope. 
Kalypto, I cover; vpoealyps^ 
Kalyx, a cup: ealyx. 
Kantis, a burning; eausUe, 
Komos, an ode; eemedp. 
Kmtos, strength; aristocracy. 
Kreas, flesh: panereatie, 
Kryptos, hidden; erppt 
Krystallos, ice; crystal, 
Kykloe, a drcle; oyete. 
Kylindo, I roll; cylinder. 
Kyon, a dog; ^nic. 
Laos, the people; laity, 
lithofl, a stone: ftYAography. 
Logos, a word; catalogue. 
Lysis, a looseidng; andlyz^^. 
Alalawo, I soften: amaJgavt, 
Mania* madness; mani€tc 
Martyr, a witness; martyr. 
Mathema, science: mathemuiics. 
Mechand, a machine: mechanic. 
Melan, black; meZancholy. 
Melos, a song; mdody. 
Meter, a mother; nuircpoUt, 
MeteOros, lofty; meteor. 
Metron, a measure; geometry. 
Micros, little: microscope. 
Misos, hatreil; mininthrope. 
Monos, alone: monosyllable. 
Morphd, shape: metamorp/ioais. 
Mythoe, a fable: myfAology. 
Naus, a ship: nateticaL 
Nekros, dead; n«eromancy. 
NeoB, new; neology. 
Nesoi^ an island: Peloponn«fu«. 
Nitron, nitre; nitrogen, 
Nomos, a law; astronotny. 
Octe^ eight; octave. 
Odd. a song; melody, comedy. 
OikoB, a house; economy. 
Ollgos, few; oligaTchy. 


, Con, an egg; oUtte. 
< Optimal, I see; cpticcX. 

Orgftnon, an instrument; organic. 

OmlS, omithos, a bird; omt'e/iology. 

OrthoB, right: artAography. 

Oxys, acid: oo^gen. 

Pais, paidoB. a boy; pedagogue. 

Fas, pan, all; panop^. 

Pathos, feeling; pathetic. 

Pent6, five; pentagon. 

Petalon, a leaf; peto2. 

Petros, a stone; petnfaction. 

Phaino, I appear: phenomenon. 

Phemi, I speak; blaspAetne. 

PhiloB, a friend; pAtlosophy. 

Phobeo, I terrify; hydn^Ao&ia. 

Phond, a sound; eupftony. 

Phren, the mind; frenzy. 

PhthongoB, a sound; dipA^Aon^^. 

Physis, nature: physical. 

Phyton, a plant; zoophyte. 

PolSmos, war; poJ^icaL 

Poleo, I sell; bibliopofe. 

Polls, a city; metropo/te. 

Polys, many; polygon. 

Poros, a passage; pore, 

Potftmos, a river: hippopotomi», 

Pous, podoB, the foot; antipodes. 

PresbytlSros, older; pre^bj^/^ritin. 

Pteron, a wing; zptera. 

TjT, fire: pyramid. 

Sarks, sarkos, flesh; earcophagus. 

Schlzo, I divide; schism. 

ScleroB, hard; sclerotic 

Selen§, the moon; selenite. 

SitoB, com, food; parae//e. 

Skopeo, 1 see: teleecope. 

SophoB, wise; philofop/ttr. 

Sphaira, a globe; sphere, 

Spora, a seed: epore. 

Stalano,Idrop; stalaetite, 

Stello, X send: apMtJe. 

Stereos, solid; stereotype. 

Sykon, a fig; sycophant. 

TaphoB, a tomb: epitaph, 

Technd, art: tee/mical 

Teld, distant; telescope. 

Temno, I cut: atom. 

Tereo, I keep; artery. 

Theoreo, I see; theory, 

Theos, God; atheist. 

Thermos, warm: t/^ermometsr. 

Thesis, a placing; hypoMesie. 

Topos, a place; topography. 

Zoon, an animal: zoology. 
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'William Collins, Sons. A Co.'s Educational Works. 

ABITHMETIC. 

FIRST LESSONS IN ARITHMETIC, 36 pp. 18mq, 3 

No. XL— SYSTEM OP PRACTICAL ARITHMETIC, on a 

Dlan entirely new. 100 pp. ISmo, cloth.. 9 

KEy TO FIRST LESSONS AND TjaJS SYSTEM OF 

ARITHMETIC, Printed on a Card : 2 

No. XIV.— A COMPLETE SYSTEM OP PRACTICAL 
ARITHMETIC, including PRACTICAL GEOMETRY, 
MENSURATION of SURFACES and SOLIDS, LAND 
SURVEYING, ARTIFICERS' WORK, PLANE TRIGO- 
NOMETRY, and ALGEBRA. 192 pp. 12mo, cloth, 1 6 

No. XV.— KEY TO THE COMPLETE SYSTEM OF ARITH- 
METIC. 200 pp. 12mo, cloth, 4 

No. XVL— A SYSTEM OF PRACTICAL MATHEMATICS, 

224 pp. 12mo, bound, 6 

TABLE OF LOGARITHMS. 12mo, bound, 1 6 

No. XVIL— KEY TO SySTEM OF PRACTICAL MATHE- 
MATCIS, containing Solutions of all the Exercises in that 
work. 270 pp. 12mo, bound, 4 

No. XVm.— ELEMENTS OF ALGEBRA. 48 pp. 12ino, cloth, 6 

No. XIX.— EUCLID'S ELEMENTS ; First Six Books, with 

Exercises. 190 pp. 12mo, cloth, 1 6 

No. XXV. -THE SELF- INTERPRETING ELEMENTARY 

ARITHMETIC, on anew and improved plan, ISmo, cloth, 6 

KEY TO No. XXV., Do. Do. 1 


LATIN SEEIES. 


No, XXL— LATIN RUDIMENTS, with Copious Exercises in 

Reading and Composition, 12mo, cloth, 2 

No. XXII.-LATIN DELECTUS, with Explanatory Notes and 

Copious Vocabulary, Part L 232 pp. 12mo, cloth...... 2 

No. XXnL— CiSSAR, with Imitative Exercises, Notes, Ques- 
tions, and Vocabulary, 1 6 

No. XXIV.— VIRGIL, with Notes, Questions, and Vocabulary, 2 


THE PROGRESSIVE COPY BOOKS, 

WITH ENGRAVED AND TRACED HEADLINES. 

Progressive Copy Books, printed on fine thick cream wove paper, with 
st^ut cover. Foolscap 4to, price 2d. each. 


10. Half-Text with Capitals. 

11. Half-Text and SmalL 

12. Small Hand, Short Woida^ 

13. Small Hand. 

14. Text, Half-Text, and SmalL 

15. Commercial Hand. 

16. Ladies' Hand, Initiatory. 

17. Ladies' Hand, Finishing. 

18. figures and Ornamental Letten. 

The attention of Teachers is respectfully called to the above Series 
of Copy Books, which will be found superior in arrangement and vaiae 
to any Copj Books in the market. 


1. InitiatoryLessons, Traced. 

2. Initiatory Lessons. Traced. 

8. Combination of Letters, 'J'raced. 

4. Combination of Letters, Traced. 

5. Combination of Letters. 

6. Text, Short Words. 

7. Text with Capitals, Short Worda. 

8. Text with Capitals. 

9. Text and Half-Text 
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ATLASES. 

MY FIRST ATLAS, consisting of 12 Maps, full coloured, s. d. 
Crown 8vo, 6 

THE YOUNG CHILD'S or JUNIOR ATLAS, consisting of . 
16 Maps, full coloured, with Letterpress Qaestions on each 
M ap, Crown 4to, 1 

THE PROGRESSIVE ATLAS, consisting of 32 Maps, fall 

colonred. Crown 4to, cloth lettered, 2 

THE SELECTED ATLAS, consisting of 16 Maps; full coloured, 

Imperial 4to, sewed. Is. 6d., or cloth letter^ 2 

THE ADVANCED ATLAS, consisting of 32 Maps, full col- 
oured. Imperial 4to, cloth lettered. 3 6 


SCHOOL -ROOM MAPS. 

ALL CORRECTED UP TO THE PRESENT TIME. 

L-CHART OP THE WORLD, 6 ft. 2 in. by 4 ft. 6 in.-Prico, 
mounted on Rollers, £1,— adapted to the Association's Geo- 
graphical Series, 20 

IL— MAP OF CENTRAL AND SOUTHERN EUROPE, exhibit- 
ing the Special Geography of FRANCE, SPAIN, PORTUGAL, 
SWITZERLAND, ITALY, BELGIUM, HOLLAND, DEN- 
MARK, PRUSSIA, AUSTRIA, GERMANY, TURKEY, and 
GREECE ; serving the purpooe of Ten Separata Maps, 5 ft 2 in. 

by 4 ft 6 in.— Price, mounted on Rollers, 20 

ni— GENERAL MAP OF EUROPE, containing also the Particular 
Geography of NORWAY, SWEDEN, and RUSSIA, 8 ft. by 2 

ft 6 in. — Price, mounted on Rollers, 7 9 

IV.— MAP OF SCOTLAND, 8 ft by 2 ft 6 in. do 6 6 

v.— MAP OF ENGLAND, 8 ft by 2 ft 6 in. da 6 6 

VI.— MAP OF IRELAND, 8 ft by 2 ft 6 in. do. 6 6 

VII.— MAP OF PALESTINE, 8 ft by2 ft 6 in. do. 6 S 

VIII.— MAP OF HINDOSTAN, 8 ft by 2 ft 6 ui. do. 6 8 

IX.— MAP OF THE UNITED STATES, 8 ft 11 in. by 2 ffc.4 in.do. 8 9 

X.— MAP OF ASIA, 8 ft by 2 ft 6 in. do. 6 6 

XL— MAP OF AFRICA, 3 ft by 2 ft 6 in. do 6 8 

XII— MAP OF NORTH AMERICA, 8 ft by 2 ft 6 in. do. 6 8 

Xni.— MAP OF SOUTH AMERICA, 8 ft by 2 ft 6 in. do. 6 8 

%* SKELETON MAPS of Not. UI., IV., and V., same size and price 
at above, are just Published. 

The above Mapt^ mounted on BoUers and FomwAed^^- 
Noi. L and IL, price £1 2a 6d. each; No. UL, 98.; No. IX., 10s.; all 
the others 8a each. 

HAPS OF ASOIENT OEOORAPHT. 

IMPERIUM ROMANU 
ITALIA ANTIQUA, 8 
QKS^CIA do. 



